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Night view of entrance lock to South Dock at West India Docks 


The highly efficient lighting provided is the result of 
scientifically designed units, specially developed by the 
G.E.C. for this type. of work. 


Installed at 
TILBURY DOCKS, WEST INDIA. DOCKS 
TILBURY FLOATING LANDING STAGE 
SUNDERLAND DOCKS AND QUAYSIDE 
SOUTHAMPTON DOCKS EXTENSION NEW SHEDS 
HAIFA HARBOUR (PALESTINE) 
MORMAGAO (INDIA) 
and at other important docks and harbours 


Manufacturers 


MADE IN ~ THE GENERAL ELECTRIC CO., LTD. 
ae Head office: Magnet House, Kingsway, London, W.C.2 


Branches throughout Great Britain and in all principal markets of the world 
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“Only by using the best 
lamps in the right ae 





A visitor inspecting a luminous beam in the Architectural Room. | 


é€ 
This room is fitted out to demonstrate the various methods of ll 
using lighting structurally—that is to say, built into or on the a W 1 you 5 et 


: PERFECT LIGHTING” 


The Lighting Service Bureau is the centre of electric lighting development 
in this country. It maintains the most comprehensive display of modern lighting 
methods, and a staff of experts glad to put their knowledge at your disposal; it also 
publishes a series of handbooks which are acknowledged to be standard works of 
reference on lighting. All these are freely at your service. 





Write for a copy of “The Lighting Service Bureau—and what it stands for”’. 


The LIGHTING SERVICE BUREAU, 2 SAVOY HILL, LONDON, W.C.2 


maintained by the makers of COSMOS, CRYSELCO, EDISWAN, MAZDA, OSRAM and SIEMENS lamps 
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Two Handsome New Designs 
~ VIREOSy 


HEAT-PROOF 


JOINGAATTTIIN'G: WAIRIE 


Superb examples poss’e’ssing the 
unique heat-resisting properties and 
eTE-YAr-(e) pearl-like beauty of Vitreosil. 
ALSO Hexagonal Reflector Bowls for Gas 
: or Electric Light: GL8/140 and 


VI ‘4 R E O S I L L GL8/141 124 ins. diam. Supplied 
\ in Natural, White, Pink, or Orange. 

Flame-Proof Lustre Retail price of Bowls only, 23/6 each. 

For Trade Li d Ti ite the sol 

COOKING WARE | El | or Trade List and Terms write the sole 


The Thermal Syndicate Ltd., 
Vitreosil Works, WALLSEND-ON-TYNE 


London Depot: Thermal House, Old Pye St., S.W.1 


The latest Oven-to-Table cooking ware. As efficient in use as it is attractive 

on the table. Can be placed directly over a gas flame and set whilst hot on 

THE MOST a cold wet slab. Round and Oval dishes in useful capacities. Chromium- 
: plated table stands of modern design are supplied. Also gift sets of dishes 


WONDERFUL DISHES : : 
INTHE WORLD ; : and stands in attractive boxes. 











GOWSHALL 
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: aaesumues) THE TRAFFIC ENGINEERS = 
Masa easel laa haa nag NO ENTRY 


ONE WAY ONLY ONE WAY ONLY CONWAY HALL, 49, THEOBALD’S ONE WAY STREET 
a =a ROAD, :: :: LONDON, W.C.I. ————— 
i. | 73 


- ie *Phione: CHAncery 7042. 


MANDATORY SIGNS 


Guaranteed for ten years, these distinctive signs are 
substantially constructed of rustless metals sprayed 
with baked synthetic enamels and conform to the 
Ministry of Transport’s requirements. The standard 
models are supplied fitted with lampholders, but 
models for gas illumination can also be supplied. 


ONLY TWO 60W LAMPS ARE NEEDED 
TO LIGHT THESE SIGNS EFFICIENTLY. 


Send for Section Three of our Catalogue. 





BRANCHES OR AGENTS: 
Newcastle-on- 
Leeds Tyne 
Sheffield 


Glasgow Nottingham 
Edinburgh Leicester 
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“BEST- WARE 


“* How I long to be kissed by that guy ! 
But he’s slow!” sighed Miss Modern, 
“ And shy, 


After croquet, we'll go 
To some night club, or show. 


*Neath Hailware, to my arms he 
will fly!” 


Sole Makers: 


~ HAILWOOD & ACKROYD LTD. 


MORLEY, near LEEDS 
Branches and Showrooms: 

71/75, New Oxford St., London, W.C.1 
314a, St. Vincent St., Glasgow, C.3 
Carlton House, 

28, High St., Birmingham, 4 
s -— : 

Messrs. Bell & H 
17, College St., Belfast 








TYPE 3A/UNI 
GAS CONTROLLER 
15 DAY RUN 








Save the capital 
cost of converting 
indoor lighting to 
electricity by 
installing 







Write for details. 














35/42 day run to order. 
For “Square”? Lanterns. 
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Automatic lighting 


We offer a complete automatic lighting service, 
embracing both gas controllers and electric time 
switches. | 


Careful thought and experience in design, the best of 
British workmanship and materials, allied to the most 
up-to-date production and inspection methods, result 
in the utmost efficiency from Newbridge auto-lighters. 


Many thousands are installed in all parts of the world, 
and satisfied users will gladly testify to the excellent 
results achieved. 
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GAS SwircHES} _ ELECTRIC TIME SWITCHES with quotation 


They sell because they excel 


and catalogue. 











THE HORSTMANN GEAR COMPANY LTD., Newbridge Works, BATH 
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An’ outstanding example of 


efficient street lighting - oe 
LTT 
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has 


Visi 












































Revo Fitting No. ” (6868 


as used to light the streets of 
Clacton-on-Sea. 
Height of Units .. . 19 feet 
Distance between Units 45 feet 
Wattage of each Unit .. 300 
Mounted over centre of road on REVO 
extension brackets. 


TTT 
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REVO. ELECTRIC. CO. 




















F GOOD LIGHTING 





CL LACTON’S 'S successful li lightin g sdieue 
extended to all main thoroughfares. 


HE above picture is of Wellesley Road, Clacton-on- 
Sea, by night. It shows the wonderful result that 
been achieved in thisand similar main thorough- 


fares by the use of REVO Street Lighting Fittings. 


bility is so good that small objects can be clearly 
seen at distances of 600 to 700 yards, whilst 
glare from the units is eliminated. 


You may call upon the assistance of REVO 
Illumination Specialists at any time without 
obligation. 


6@ 99 


ELECTRIC STREET 


Made by 


LIGHTING EQUIPMENT 


LT D.,. TIPTQN, SEAFES. 
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Odvtot SIEMENS ELECTRIC LAMPS AND SUPPLIES LIMITED. 38/39,Upper Thames Street, London. E:C-4- 
Branches at-Belfast. Birmingham, Bristol, Cardiff, Dublin, Glasgow. Leeds. Liverpool, Manchester, Newcastle onJyne, Nottingham, Sheffield, Southampton 
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Light Should Enable Us to See! 


T may seem a truism to assert that the essential object 
| of artificial light is to enable us to see objects 
around us. Yet it is a fact that their lamps and 
fittings are often so used as to defeat this object. 
Simple steps necessary in order that the full value of 
the lighting may be secured are frequently neglected. 
This is specially evident in the case of outdoor light- 
ing, when little help can usually 
be obtained in the form of reflec- 
tion from surroundings. Indoors 
light from the walls and ceilings 
adds to the available illumination, 
softens the shadows and dimin- 
ishes the effect of glare from any 
bright sources of light there may 
be. But out of doors we usually 
have to depend on isolated sources 
of light, situated a considerable 
distance apart and receiving little 
aid in the form of reflected light. 
In such circumstances, there- 
fore, it is well worth while taking 
a little extra trouble to assist 
the light in its task of revealing 
surroundings. Mr. Preston, in 
his admirable paper on dock 
lighting, points out one simple 
device—the use of whitewash, at the edges of quays or 
near projecting objects, so as to secure strong contrast. 
A metal bollard, almost indistinguishable in a feeble 
light when mounted on dark asphalt, is easily seen 
against a background of white concrete. Few people 
surely, even if the illumination is poor indeed, can 
have walked over the well whitened edge of a quay, 
which at once conveys a warning. During the recent 


The Lighting of 
Docks 


(See page 39) 


* 


Light and Publicity 


(Developments Abroad) 
(See page 55) 


* 


Problems in Public 
Lighting 


(See page 51) 


fogs whitewashing the kerb of the pavement has 
proved a blessing, as the recent experimental ‘‘ con- 
voy-traffic ’’ in Manchester has shown. 

But this quality of contrast, so valuable when pre- 
sent in a moderate degree, becomes a danger when 
carried to excess. A very brilliant light amidst dark 
surroundings possesses such a high degree of contrast 
as to become a_ source of 
glare. A sudden glimpse of 
such a light in the gloom of 
a dockyard dazzles the eyes 
so that their owner must be 
wary for several minutes after- 
wards. In the streets the effort 
to avoid glare from public lamps 
and yet to secure reasonably 
uniform illumination is notori- 
ously difficult. Compromise in 
such cases there may have to be, 
though we ourselves would 
always lean towards avoidance of 
glare, even at some cost of 
uniformity. 

Light, like fire, is a good ser- 
vant but a bad master. We 
should be the masters—but good 
masters, careful to remove all 
needless obstacles to efficient illumination. 

In what has been said above we have referred mainly 
to outdoor illumination—for it is chiefly out of doors 
that the disadvantage of glare is so evident, and the 
value of moderate contrast so great. But in the case 
of indoor installations—in the home, office and factory 
—the same principles hold good, and we shall en- 
deavour to illustrate this in our next issue. 








Scholarship Improved by Light 


The lack of data illustrating the actual benefits of 
better lighting in schools has long been a difficulty, 
for how, without such data, can a satisfactory scientific 
basis for standards be found? Therefore much in- 
terest attaches to an experiment recently described 
by Mr. F. C. Albert* at the Twenty-seventh Annual 
Convention of the American Illuminating Engineering 
Society. Two similar adjacent schoolrooms were 
differently treated. In one room (A) the artificial 
illumination furnished by the existing system varied 
from 2 to 6 foot-candles and was controlled by hand 
in the ordinary way. In the second room (B) the 
lighting was controlled by a photo-electric relay set 
to switch on the artificial light whenever the natural 
illumination fell below 12 foot-candles. An illumina- 
tion of not less than 12 foot-candles was thus always 
available. As a result the lights were burned 
for only 8.5 to 14.7 per cent. in different years in Room 
A, as compared with 32.6 to 38.3 per cent. of school- 
hours in the Room B. Both rooms were each 
occupied by typical classes by whom the same 
character of work was done. At the end of the year 
the same examination test was applied. The first 
year’s test revealed 4 failures out of 36 pupils in Room 
B, as compared with 11 failures out of 34 pupils in 
Room A. In a second year, when there were 42 
pupils in each room, there were 3 failures in Room B, 
as compared with i1 in Room A. Results in the 
same direction were shown in a third year’s test. The 
conclusion is drawn that success in examinations 
depends on the adequacy of the illumination. Re- 
cognition of this fact should surely lead to a general 
demand for better lighting in examination rooms! 


Ancient Lights 


The collection of ancient forms of lamps is a fas- 
cinating hobby. The late Mr. Johnstone, of Hendon, 
had a marvellous collection, on which he lectured to 
the Illuminating Engineering Society on one occasion 
and there are still one or two members of the Society 
who have gathered together a number of specimen 
lamps of different ages. One is interested to notice 
that this subject is being taken up with great zest in 
the United States, where a body devoted to this special 
object and known as the ‘‘ National Rushlight Club ”’ 
exists. The founder of this club, Dr. Edward A. 
Rushford, of Massachusetts, was recently responsible 


for a series of fifteen lectures on lighting, illustrated | 


by specimens cf his collection, stated to be the largest 
of its kind in the United States. 





* Trans. Il, Engs, Soc, U.S.A,, Dec., 1933, pp, 866-875, 
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on ILLUMINATION 


Architects Confer on Lighting 


A series of lectures on aspects of lighting of interest 
to architects, similar to those which have been so 
successfully organised by the E.L.M.A. Lighting Ser- 
vice Bureau in past years, was commenced last month 


’ on January 17, when Mr. W. J. Jones gave the first 


of the series on ‘‘ Lighting Principles and Economics.”’ 
Mr. H. C. Wheat followed on January 31 with 
‘* Church Lighting.’ During this month the subjects 
are: Lighting for Shops and Stores (Mr. R. O, Acker- 
ley, February 14) and Industrial Lighting (Mr. H. A. 
Lingard, February 28). The two final lectures in 
March, by Mr. R. O. Sutherland on “ Lighting in 
Interior Decoration,’ and Mr. F. G. Quance on 
‘* Designing Facilities for Installing Light,’’ should 
prove of special interest. The latter emphasises a 
number of points in design which are of fundamental 
importance to lighting engineers but are sometimes 
overlooked in architectural treatment. The excellent 
plan of inviting architects to open the discussion at 
each meeting is again being followed. Amongst those 
so acting we notice Mr. C. H. James, Mr. M. E. Webb, 
Mr. C. Lovett Gill, Mr. G. Grey Wornum and others 
whose names are already familiar as being keenly 
interested in illumination. 


The Menace of Fog 


The series of tragic accidents to aircraft caused by 
aerial masts and other unseen obstacles and the acci- 
dent on the French Railways—the most disastrous for 
many years—have seemed to bring home the dangers of 
fog. Fogs and mists, especially when united to dark- - 
ness, constitute a most baffling phenomenon, which 
may well render almost any system of lighting 
ineffective. Experience seems to show that no very 
marked advantage is secured by using light of any 
special colour. Nevertheless, in all but the densest 
fogs, vivid brightness, distinctive colouring or ‘‘ flash- 
ing ’’ of lights do serve as valuable marks of identi- 
fication. Certainly the marking out of wireless masts, 
pylons and other similar obstructions in this way has 
become an urgent necessity and will no doubt receive 
much more serious attention from now onwards. 

Dense fogs, such as those recently experienced, are 
apt to paralyse city traffic. In Manchester the problem 
has been attacked by new methods. Edges and kerbs 
of important routes were whitened wholesale. Special 
vans, throwing a strong amber beam on these white 
edges and equipped with powerful red lamps behind, 
acted as convoys to motor traffic, apparently with 
signal success. 
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Gbhe Blluminating “Engineering Society 


Notes on Recent Meetings and Events 


forthcoming events, the present month is 
destined to be a busy one for the ILLUMINATING 
ENGINEERING Society. We allude more fully to these 
various items on the following page. Our first task is 
to record the last General Meeting in London, which 
took place in the Lecture Theatre of the Institution 
of Mechanical Engineers on Tuesday, January 9th. 
Members assembled for light 
refreshments at 6.30 p.m. and 
the Chair was taken at 7 p.m. 
by Mr. A. W. BEUTTELL (Vice- 
President), who officiated in 
the absence of The President 
(Mr. A. W. Sully), owing to- 
an urgent engagement else- 


\ S will be seen from the accompanying list of 


The Minutes of the last 
meeting having been taken as 
read the HoN. SECRETARY read 
out the names of new appli- ial a de 
cants for membership whose 
names appear below. The 
names of those announced at 
the last meeting were read 
again in accordance with the usual procedure, and 
these applicants were formally declared members of 
the Society.* 


Thursday, Feb. 22nd.—A Special Meeting will be 
British Industries Fair, 
Birmingham, at 3 p.m., when an address 
reviewing Progress in Illumination and the 
Lighting Industry will be delivered. 


Applications for Membership. 


Country Members :— 
Daniel, R. W. ...... H.M. Inspector of Factories, Norfolk 
Street, SHEFFIELD. 


Hughes, K. M. ..... District Manager, Revo Electric, 
Ltd., 13, Ash Grove, Timperley, 
CHESHIRE. 
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Forthcoming Events 


Tuesday, Feb. 13th.—The Annual Dinner will 
take place at the TRocADERO RESTAURANT, 
Piccadilly, London, W.C. 7 for 7.30 p.m. 


Tuesday, Feb, 20th.—A paper will be read by 
Mr. H. BucKLeEyY on _ Heterochromatic 
Photometry : with particular reference to 

where. Luminous Discharge Lamps and will be 

followed by a discussion. The meeting will 
take place in the Hall of the Institution of 

Mechanical Engineers (Storey’s Gate, St. 

James’s Park, London, S.W.1) at 6.30 p.m. 


Mr. Cunnington’s Paper. 

Mr. A. CUNNINGTON then delivered his paper on 
‘* Portable Lamps and their Applications,’’ which 
contained an up-to-date review of self-contained and 
portable illuminants, including lamps operated by 
acetylene, paraffin, and portable electric batteries. 
The paper was concluded by a survey of practical 
applications of such lamps, which are particularly 
widely used in connection with 
docks and railways. Of special 
interest is the applications of 
high candle-power flares of this 
description for the illumination 
of large outdoor areas where 
work is proceeding by night. 
The author also presented a 
useful table giving the average 
candle - power, fuel  con- 
sumption and cost per i000 
candle-hours of the various 
systems. The paper was illus- 
trated by numerous lantern 
slides, and also by specimens 
of the equipment described, 
which were closely examined 
by the audience at the 
conclusion of the lecture. A cordial vote of thanks to 
the firms responsible for this display was passed. 


Discussion. 

The paper led to an interesting discussion in which 
the following took part: Mr. W. A. WILox, Mr. A. H. 
STEVENS, Mr. C. S. MILNE, Mr. H. Lone, Mr. J. R. 
HEpPLE, Mr. A. Barrat, MR. J. S. Dow and Mr. P.S 
BARTON. 

Mr. CUNNINGTON replied to the discussion and a very 
cordial vote of thanks to him for his interesting paper 
terminated the proceedings. 

(Mr. A. Cunnington’s Paper and the ensuing Dis- 
cussion will appear in full in our next issue.—Ed.) 








Special Meetings in Birmingham, 

In Birmingham matters are not so far advanced as 
in Manchester, but there is already a nucleus of local 
members which should ultimately enable a_ local 
section to be established. 

Two forthcoming meetings in Birmingham should 
help to pave the way for this step. On February 22 
(the date when members of Council of the Illuminating 
Engineering Society are invited to luncheon at the 
British Industries Fair) a Conference will take place 
at the Fair at 3 p.m., when an address dealing with 
recent advances in the art of lighting and possible 
future developments in the lighting industry will be 
delivered. This is not primarily an effort addressed 
to Birmingham, but rather an attempt to interest ex- 
hibitors and visitors to the Fair, who will come from 
all parts of England. 

The second meeting will be arranged in Birmingham 
about the middle of March on similar lines to the 
meeting held in the same month in Manchester men- 
tioned below. This meeting is intended specially for 
people in Birmingham and the Midland area, and an 
attempt to increase substantially the membership of 
the Society in this area will be made. 


Forthcoming Meetings in Manchester. 


As announced in our last issue, a Special Meeting 
was arranged to take place in Manchester on 
_ January 30, when Mr. H. R. Ruff had kindly consented 
to read a paper on Electric Discharge Lamps. 

We now learn that another special meeting has 
been arranged to take place in Manchester on 
March 15. That meeting will be organised in some- 
what the same manner as the Opening Meeting of the 
Session in London—that is to say, there will be a series 
of exhibits illustrating progress in illuminating 
engineering, an address summarising recent advances, 
and dealing with the work of the Illuminating Engin- 
eering Society. 

The local section in Manchester is thus showing 
great activity, and is providing a very creditable pro- 
gramme for the present session. Engineers in the 
north-west area who are interested in lighting can 
obtain from the local hon. secretary (Mr. James 
Sellars, Highways Dept., Town Hall, Manchester) 
further particulars of meetings, and forms of applica- 
tion for membership if they wish to join the Society— 
as we hope many of them will do. 


The Annual Dinner. 


Members are reminded that the Annual Dinner will 
be held at the Trocadero Restaurant, Piccadilly, Lon- 
don, W., at 7 for 7.30 p.m., on Tuesday, February 13. 
Members should make a special effort to be present. 
this year (the twenty-fifth year of existence of the 
Society). Any who wish to attend but have not yet 
done so should apply at once to the Hon. Secretary for 
tickets. 
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** Affiliated Students.’’ 


A step recently announced by the Council of the 
Illuminating Engineering Society is of considerable 
interest to students at technical colleges or others be- 
tween the ages of 16 and 21 who are in the employ of 
firms in the lighting industry, or are in any way in- 
terested in lighting. 


In future such persons (of either sex) are free to 
apply for registration as ‘* Affiliated Students ’’ of the 
Illuminating Engineering Society, at the very moderate 
subscription of only half a guinea per annum. 


Affiliated Students will be entitled to attend meet- 
ings, to take part in visits, and to receive all the usual 


’ notices and copies of THE ILLUMINATING ENGINEER 


monthly. 


They will thus have every opportunity of becoming 
familiar with what is happening in the lighting in- 
dustry, and equipping themselves for employment in 
this field if they so desire. 


Forms of application may be obtained on applica- 
tion to the Hon. Secretary (Mr. J. S. Dow, 32, Vic- 
toria-street, London, S.W.2). (The arrangement, it 
should be clearly understood, relates only to people 
between the ages of 16 and 21. Those over 21 years of 
age should, of course, apply for membership in the 
Society under ordinary conditions.) 


How Members Can Help the Society. 


We are asked to mention that several ways in which 
members can help the Society at the present time, 
namely (4) by inducing others to join; (2) by making 
widely known the forthcoming meetings in Manches- 
ter and Birmingham; (3) by offering papers, especially 
those describing original work; (4) by participating 
in investigations and researches such as are about to 
be initiated by the Technical Committee, and (5) by 
making the work of the Society known by means of 
contributions to the daily or technical Press, or by - 
giving papers and lectures before kindred societies or 
organisations interested in some specific phase of 
lighting. 

There is ample room for effort in all these five 
fields by the younger members, who should count it 
a privilege to be able to advance the interests of the 
Society with which they are associated. Will any 
who are willing to serve in these ways kindly send in 
their names to the Hon. Secretary. 


Elections of Council and Officers. 

In our next issue the usual notice in regard to Retir- 
ing Officers and Members of Council, and nominations 
made by the Council, to fill vacancies will appear. 
(Copies of this notice will also be circulated direct to 
members of the Society in due course). 
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By J. S. PRESTON, M.A., A.Inst.P. 


(National Physical Laboratory). 


ABSTRACT. 
The paper summarises general principles of lighting as 
applied to docks, and suggests solutions of the various special 
problems enceuntered. 


Such questions as spacing and choice of fittings, mainten- 
ance and efficiency, glare, the effects of whitening interior 
and exterior sites are discussed. Finally, attention is drawn to 
the physiological and psychological aspects of good lighting. 


taken by the Department of Scientific and Indus- 

trial Research is one of the latest indications of 
the growing recognition of the part which lighting, 
especially artificial lighting, plays in the ordinary 
affairs of life, and of the close attention which 
it therefore merits on the part of those intent 
on improving the lot of mankind. The newer 
uses of artificial light, such as the control of 
traffic by coloured signals, the safeguarding of pro- 
perty in conjunction with the light-sensitive cell, or 
therapeutic purposes, may claim our interest by their 
novelty; but there is still much to be learned about 
the use of artificial illuminants for the primitive pur- 
pose of making objects visible. The interest here lies 
in the many things which we now include in that 
word ‘‘ visible.’’ The subject of the present paper 
is eminently suited to bring into prominence most of 
these many aspects of the problem on account of the 
great variety of situations met with. 

The use of artificial lighting on docks may have 
one of a number of different objects. These vary 
between the mere indication of a pathway by beacon 
or pilot lights and the continuation after dark of pro- 
cesses requiring a relatively high degree of illumina- 
tion. In this range of objects will be included the 
lighting of points where special danger may be en- 
countered. For the present purpose we shall divide 
the various sites to be considered into two groups, 
namely, those requiring general lighting such as 
approaches, warehouses and quays, and those where 
the installation must be of a more highly specialised 
kind, such as graving docks, swing bridges, lock gates, 
dock entrances, cranes, granaries, coal-handling 
machinery and the decks and holds of vessels. 


T HE general survey of dock lighting recently under- 


LIGHTING OF APPROACHES. 


We shall study the problems set by these varied 
sites and how they may be met, then consider some of 
the general questions relating to all installations, and 
finally touch briefly on the actual values of illumina- 
tion used and recommended. 

The lighting of road and rail approaches to docks 
presents all the problems associated with street 
lighting with one or two important additions. There 
should be an adequate degree of illumination for the 





* (Paper read at the Special Meeting of the Illuminating 
Engineering Society, held in the Showrooms of the Liverpool 
Corporation Electricity Department, 9/11, Whitechapel, on 
Wednesday, December 6, 1933, at 7.15 p.m.) 





traffic in question, with a suitable degree of uniformity 
and absence of glare. Also, apart from traffic require- 
ments, it is important that the level of illumination 
should permit of adequate supervision, and, further, 
that owing to the frequent proximity of railway tracks 
to roads and footways a larger safety factor is neces- 
sary than would be the case for either separately. 


As regards uniformity of illumination there has been 
a tendency in street lighting to lay stress on uniformity 
on the horizontal plane. Now the more obliquely 
the light falls upon this plane—the road surface—the 
more intense must be the beam to give the same ob- 
served illumination. Moreover, the most oblique in- 
cidence is at the spots midway between the individual 
lighting fittings, so that directional street lighting 
fittings are designed to have a higher candle power 
in such a direction than in directions nearer to the ver- 
tical. The attainment of uniform illumination on a 
horizontal plane by this method is, however, probably 
not desirable, much less essential, particularly where 
lighting units are widely spaced. For the high in- 


_tensity of the oblique beam illuminating the mid-point 


of the span will result in an emphasis upon the elon- 
gated shadows of objects at this position as compared 
with the shorter, less noticeable shadows of objects 
more nearly beneath the unit,—so that moving vehicles 
will be accompanied by rather definite shadows which 
elongate and contract in a disconcerting way. More- 
over, the brightness of an object depends on the in- 
tensity of the source in its direction, and, of course, on 
its distance from the source, rather than on the 
illumination on the horizontal plane. 


We thus reach the conclusion that the ideal fitting 
in this respect is one whose candle power in any 
direction bears a constant ratio to the square of its 
distance from the ground in that direction—that is, a 
fitting which gives constant illumination on a plane 
at ground level, squarely facing the light. 


Again, there is the question of glare. Glare increases 
with the intensity of the source, and decreases as the 
direction of the source becomes more oblique to the 
line of vision. Thus, on this score also, the unit 
giving a high intensity in directions near the normal 
line of vision of a pedestrian is not to be recommended. 
It follows that in order to maintain adequate illumina- 
tion near the middle of a span, without dazzling 
effects, the spacing-height. ratio of the system—i.e., 
the ratio of the distance between successive units to 
their height above ground level—must not be too great. 


Thus, taking everything into consideration, the 
ideal lighting system for dock approaches would con- 
sist of units situated not too far apart, say, not more 
than about six times their height, and giving, as a 
system, an illumination on the horizontal plane not 
varying in a ratio of more than, say, five or six to one 
along the line joining the units. The actual units may 
consist of refracting or reflecting fittings suitably de- 
signed for the particular dimensions used; or the 
British Standard Industrial fitting may be used. The 
actual illuminant may be gas or electricity. Where 
gas is used the type of burner having a number of 
mantles in a row is useful. It is a simple matter to 
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adjust mirrors beneath the mantles to augment the 
illumination midway between units. The outstanding 
advantage of the Standard Industrial Reflector is that 
it can give a complete cut-off of the light from a unit 
at a specified angle below the horizontal. On page 15 
of the D.S.I.R. Illumination Research Technical 
Paper, No. 14, some details of an installation of 
Standard Reflectors are given. Each unit contained 
a 300 watt gas-filled lamp and was mounted at a height 
of 26 ft.6 in. The spacing between units was 130 ft., 
giving a spacing height ratio of about five. Although 
this ratio is by no means high, the illumination on the 
ground plane varied from 0.05.foot-candle to 1.24 foot- 
candle. This diversity is, of course, accounted for by 
the non-directional quality of the reflector. As is 
pointed out in the paper, however, by raising the 
height of the fittings two fold, the minimum and 
maximum illuminations on the ground become 0.13 
and 0.30 foot-candle respectively. Not only is the 
diversity reduced, but the general illumination is less 
oblique to the ground plane. However, the disadvan- 
tages of this reflector as regards its non-directional 


quality are largely outweighed by the complete cut- . 


off, which in the case considered was at 20° below 
the horizontal—that is, from the foot of each standard 
only the next adjacent lamp could be seen directly. 
Glare was thus almost non-existent. 

This subject of approach lighting has been treated 
gt length because the general principles involved enter 
into the consideration of almost every other lighting 
problem we shall mention. It remains to consider a 
few actual facts concerning the existing state of affairs. 
The most frequent fault with existing installations is 
probably that the units are spaced too widely, or, what 
is equivalent, they are mounted too low. Raising the 
height of an installation need not necessarily be waste- 
ful of light if suitable fittings are employed. 


There is also a tendency, natural enough, to concen- 
trate attention on the lighting of points _ whose 
increased illumination leads to increased output by’ 
the dock worker. The question of safety is, however, 
important to a special degree on dock sites, where the 
hazards are rather more numerous than, for instance, 
in the ordinary street, free as it is from railway 
tracks, unlighted obstacles and the like. 


Over against the adverse criticism of present systems 
of approach lighting may be set the many successful 
attempts at flood-lighting large areas of road and 
railway. The success here is due mainly to the facts 
that when one contemplates flood-lighting one imme- 
diately thinks of special fittings mounted almost as 
high as possible, and the two main requirements of 
successful outdoor lighting are thus almost instinc- 
tively embraced. A special application of flood-light- 
ing of railway areas must be noted. It is the case 
where large steelwork such as rails and girders is con- 
veyed direct from ship to railway wagon. Owing to 
the unusual length of the goods and the risks asso- 
ciated with the transhipment, the more usual systems 
of quay, crane, or approach lighting would be unsuit- 
able. 


WAREHOUSE LIGHTING. 


The second subject for consideration—Warehouse 
Lighting—is equivalent to factory lighting for non-fine 
processes. The mounting height of fittings is limited 
and the distribution of illumination is affected by the 
type and spacing of units and also the state of walls 
and ceiling. The subject of factory lighting has been 
studied exhaustively in the past, and comment is 
necessary only on two respects in which many present 
installations might be improved. First, there is the 
question of the spacing of units. In general, for 
economic reasons, there is’a tendency to under- 
estimate the number of units required for a given 
warehouse. Not only is the capital expenditure on 
fittings thus reduced, but advantage is taken of the fact 
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that one unit of large consumption is usually some- 
what more efficient than several smaller ones. The 
capital charge is, however, the main expense con- 


nected with the use of smaller, more numerous, units, 


and it limits the extension of a principle so desirable 
on other grounds. 


Second, there is the question of the state of walls 
and ceiling. Where it is at all possible to whiten walls 
and ceiling this is a distinct advantage. Where it is 
not possible, the type of fitting used should be more 
carefully chosen, because there will be no bright back- 
ground to minimise glare from the units, light allowed 
to reach walls and ceiling will be largely lost, and the 
advantage of diffusion by white surroundings will be 
absent. The subject of whitewashing will be con- 
sidered later, but it may be of interest to quote a case 
met with during’ the recent investigation on dock 
lighting. A warehouse, 330 x 90 feet, was white- 
washed (or finished with a light cement) and lit by 
forty-two 100-watt lamps in standard industrial 
reflectors. The mean illumination on the working 
plane (2 feet 9 inches above floor-level) was nearly one 
foot-candle and the maximum illumination was only 
three times the minimum, neglecting small corners 
and a few unavoidable obstructions. This case was 
notable both for the white walls and ceiling and for 
the large number of units employed. The result was 
of an exemplary kind. It is true that other installa- 
tions exist in which a similar standard of excellence 
is reached, but they are by no means as numerous as 
might be desired. 


There remains one point which may be mentioned, 
and it is a question of mathematics rather than higher 
criticism! Where a warehouse is lit by rows of lamps 
each row is often staggered with respect to its neigh- 
bour so that its lamps come midway between those of 
adjacent rows, as measured from the wall of the 
building. The excuse is that a better distribution of 
illumination is obtained thus; but there is the added 
inducement that one unit is saved on every alternate 
row. [If the warehouse is not square the reader may 
decide whether the total number saved is obtained by 
counting rows along the warehouse, or across it.] It 
is, however, a fact that the total number of lamps in 
a staggered system is intermediate between the num- 
bers in the two ‘ squarely ” planned systems nearest 
to it as regards spacing of lamps. Staggering can, 
therefore, be regarded simply as a scheme for using 
some prearranged number of units to the best 
advantage. Certainly economy in the number of units 
employed is generally the deciding factor in the adop- 
tion of a staggered system. 


QUAY LIGHTING. 


Quay lighting on the other hand jis seldom carried 


out on such a lavish scale as to lead to quibbles about 
staggering. In fact, it is a matter of dispute whether 
it can strictly be called a lighting problem at all. In 
the main, no doubt, the function of quay lighting is to 
outline the form of the quay to shipping, and one 40 
or 60-watt lamp every forty yards or so is sufficient 
for this. If, on the other hand, the quay is used by 
pedestrians after dark, much more plentiful illumina- 
tion would be necessary to offset the obvious dangers 
of the situation such as bollards, cables and the like. 
Omitting then the question of beacon or pilot lighting 
as outside the scope of the illuminating engineer, in- 
quiry may be made into the problem of lighting econ- 
omically a long narrow strip of ground for purposes of 
ordinary traffic. This may be done as a matter of in- 
terest without prejudice to the decision as to whether 
or not a quay should be used after dark by the dock 
worker for incidental purposes. 

The limitations upon a quay lighting system are set 
by the surroundings. Especially is it necessary that 
units shall not project so as to foul crane loads or 
cables. Moreover, glare from the quay lights must not 
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interfere with the perception of swinging loads. On 
the other hand, the warehouse provides facilities for 
mounting units as close together as may be desired. 
The possible systems would seem to be a closely 
spaced row of low wattage units with no special 
directional properties, or a more widely-spaced row of 
special directional units, or thirdly, perhaps, an 
arrangement of narrow angle floodlights mounted at a 
large spacing and nearer ground level than usual. The 
special directional units in the second system would 
have to be such as to concentrate almost the whole 
available light from the lamp in two opposing direc- 
tions. Something similar to prismatic bulkhead fit- 
tings might serve this purpose. The floodlighting 
system need not be extravagant in power consumption. 
It is suggested here because it would enable most of 
the useful light to be directed along the quay, it would 
throw long and obvious shadows of obstructions, and 
there would be little glare in the overhead direction 
to add to the dangers of crane working. 

It is common practice to augment quay lighting by 
ineans of portable cluster lights for handling cargo. 
These clusters are clearly a necessity in many cases 
and no rules for their employment can be laid down, 
but augmentation of the quay lighting by a permanent 
working installation suitably sectionalised would add 
much to comfort, safety, and, maybe, also efficiency. 

Graving docks are rather a law unto themselves and 
present dangers of an unusual kind, such as unpro- 
tected stairways down the side of the dock. It is diffi- 


cult to give any guiding principles beyond the general - 


one of plenty of light at the dangerous spots. Flood- 
lighting may be useful to give a wholsesome sense of 
perspective. 


MISCELLANEOUS PROBLEMS. 


Swing Bridges and Lock Gates. 


Swing bridges and lock gates generally require a 
higher degree of illumination than their surroundings, 
the former on account of the fact that they constitute 
part of a roadway, and are often channelled along the 
wheel track of vehicles; the latter because of the dark 
nature of the wood- or iron-work of the gates. For 
the sake of safety red lights should show in the direc- 
tion in which a swing bridge is closed to traffic. These 
sites, however, raise no special problems of their own. 


Dock Entrance Gates. 


Dock entrance locks, on the other hand, present a 
case for special treatment in the necessity for ensuring 
a minimum of glare to those on board ship, while 
amply illuminating the quays and the obstacles there- 
on. It is at once clear that fittings with a definite cut- 
off are demanded, unless the mounting height is so 
great that glare may be avoided by so keeping the light 
sources well out of the line of vision. A good deal of 
attention has been devoted to both alternatives by fit- 
tings manufacturers. The units intended. for a mount- 
ing height round about forty feet are designed to con- 
centrate light in the downward direction so as to 
eliminate wastage at the edges of the system and also 
te avoid high, intensities in directions in which glare 
may be experienced. Units giving a reasonably 
uniform and high illumination at a somewhat lower 
mounting height are designed to combine a complete 
cut-off at a rather low angle with sufficient concentra- 
tion of the light just below the cut-off to illuminate 
adequately the mid-point of the span. Such a combin- 
ation naturally requires that the units be mounted 
strictly in accordance with the maker’s intention as 
regards spacing and height. Otherwise a particularly 
patchy illumination may result. An installation of this 
last type, recently examined, gave maximum and 
minimum illuminations on the ground plane of 0.41 
foot-candle and 0.18 foot-candle, while there was a 
notable absence of glare. 

It is desirable in the case of entrance locks to give 
special attention to the uniformity and adequacy of 
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the illumination along the quay edge. It is not usually 
possible to mount units very close to the water owing 
to the obstruction they would present to the manage- 
ment of traffic through the lock. There are, however, 
many obstacles, such as bollards and hydraulic or 
electric control levers, to trap the unwary. Since ease 
of perception is a function of the amount of contrast 
in light and shade presented by an object, such 
obstacles may be painted with black and white rings 
to enhance their visibility. The use of white cement 
wash on the quay edge is also most valuable as an aid 
to safety. Too often the stone coping is almost indis- 
tinguishable in tone from the water itself. 


LIGHTING ON BOARD SHIP. 


Lighting on board ship formed only a small part of 
the investigation already mentioned, and really forms 
a separate subject. Mention may be made of the suit- 
ability of high wattage deep enamelled fittings 
mounted high above the derricks for the handling of 
cargo. Work in the hatchways and between decks is 
usually lit by portable clusters also. In passenger 
vessels with deep trunk hatchways these are fre- 
quently whitened, and the light well thus formed 
diffuses and economises the light. Regular lighting 
systems between decks in the holds of vessels would 
be a great improvement on the present general state 
of affairs. However, the possibility of damage by 
cargo, with perhaps a fire following, are serious dis- 
advantages. Again, for the purpose of trimming coal 
in bunkers and on board colliers, it seems impossible 
to. dispense with hand-lamps of some sort. Candles 
are still widely used for this purpose. 


GRANARIES AND COAL-HANDLING PLANT. 


Cranes, granaries, and coal-handling plant present 
features of a special character markedly different from 
those associated with installations related more nearly 
to factory or street lighting. Taking granaries first. 
this is a case where the presence of machinery and 
chutes upsets all attempts at a normally-planned light- 
ing system. Further, dust rapidly collects upon any 
type of fitting which may be used. A large number of 
low wattage bare lamps, preferably internally frosted, 
may be used, and this will generally be the best that 
can be achieved in the circumstances. The presence 
of light-coloured dust everywhere helps to minimise 
the glare from bare lamps. On some of the upper 
floors of granaries, where conveyors run near the 
ground, and there are few obstructions above (except, 
perhaps, the ceiling itself!), it is sometimes con- 
venient to mount enamelled reflector fittings below 
eye-level. The moving machinery is thus made par- 
ticularly noticeable. Where overhead obstructions are 
not. numerous, the standard industrial reflector is 
useful, and easy to keep clean in the dusty atmo- 
sphere. In addition to the general lighting system, a 
large number of special points in the neighbourhood 
of machinery will be required. 

Coal-handling plant is of such dimensions as to 
warrant the use of floodlighting units of fairly high 
wattage. The low reflection factor of coal, and the 
rapid accumulation of coal dust on fittings between 
cleanings, makes a generous estimate of illumination 
necessary. Cleaning should be more frequent than for 
other situations. The coal-handling machines them- 
selves afford support for some of the units, while the 
others necessary to illuminate railway tracks and 
feeders should be mounted on high standards, in suit- 
able positions. The use of floodlights on high 
standards is advisable in all cases where minerals are 
dealt .with in bulk, or where the material handled is 
of considerable size, as in the case of steel rails and 
girders. 
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CRANE LIGHTING. 


Crane lighting is a subject in which a particularly 
close association exists between degree of illumination, 


- or, rather, suitability of illumination, and safety. In 


this case the obstacle is moving and the man is fixed, 
it may be said. Crane lighting is not fundamentally 


independent of quay and hold lighting. All three’ 


systems contribute to the illumination on the load in 
its various positions. There is a difference, however, 
in that the crane system moves with the load, while the 
others do not, and attention will here be given only to 
the contribution of the system on the crane to the total 
effect, and with the technical problems associated with 
the situation and movement of the system. 

Generally, a crane lighting system consists of a 
cluster of four 60 or 100-watt lamps in an enamelled 
reflector at the mid-point, or a point of trisection, of 
the jib, and perhaps one or two single lamp units on 
the base of the crane, independent of luffing and slew- 
ing. Jib lights not only illuminate the load, but also 


serve to show the position of the jib. The latter is a* 


particularly useful function when a crane is being 
operated by remote control. From the illumination 
aspect the main function of the jib light is to show the 
position of the load in the hoisted position. It is 
usually too high to give much illumination at ground 
level. Should this disadvantage be overcome by in- 
creasing its candle-power, glare at once becomes 
troublesome. Jib lights are most useful in the case of 
cranes with fixed jibs at a fairly flat angle. 

It is generally stated that the main points requiring 
adequate illumination are the points of lift and drop 
of the load; and on the quayside at least it is desirable 
to be able to see the hook and sling while lowering. 
It is not always deemed necessary to have a high 
general illumination in the neighbourhood of the jib, 
for the avoidance of obstacles, because slewing and 
luffing are usually carried out with the assistance of 
indicators after a preliminary trial swing. Damage to 
the jib through collision with an obstruction is  fre- 
quent enough however to suggest that sufficient illu- 
mination should be provided. Theoretically in crane 
lighting one meets at the outset two opposing points 
of view, that of the crane driver and that of the worker 
below on the quay. Lights on the crane may be a 
source of glare to those below while cluster and other 
lights on the quay may interfere with the driver's 
vision in that direction. The smaller the number and 
intensity of light sources directly visible from quay or 
crane, the better the conditions as regards glare and 
danger. To obtain adequate illumination subject to 
this condition constitutes the fundamental difficulty 
associated with crane lighting. 

It is desirable to have sufficient illumination on the 
load at such a height above the quay that the arrival 
and position of the load may be apprehended from 
below before it has descended within the region of the 
general quay lighting. In addition the crane driver 
may require to see the load in the hoisted position. 
The sources of light necessary for these two purposes 
should be invisible to driver and quay worker. The 
double purpose and the double requirement may per- 
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haps be met by a single system consisting of one or , 


more very narrow angle projectors mounted on a 
cradle at the jib head, so as always to maintain their 
axes vertical. These projectors will direct a narrow 
beam of light vertically downward on to the load in 
all positions, and the sharp shadow on the ground 
will assist the driver to judge the height of his load 
from the ground. A supplementary fitting on the jib 
will show the driver its position. The total eonsump- 
tion of such a system need only be about 200 watts, say, 
100 watts in the projectors and 100 watts in the sup- 
plementary fitting. This system appears to have many 
advantages and few drawbacks. Alternatively, illu- 


mination in the region above the quay lighting might . 


be provided by means of a special projector situated 
on the revolving part of the crane at the base of the 
jib but not luffing with it, and giving a fan-shaped 
beam spreading upward from the level of the top of 
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the warehouse door nearly to the vertical. This system 
would not, however, emphasise the load so strongly 
as would the previous one. 

The present-day jib light can almost certainly be 
replaced by a better crane lighting system, but care- 
ful thought and experiment is needed on this difficult 
ei to arrive at an entirely satisfactory arrange- 
ment. 


SOME GENERAL PROBLEMS IN DOCK LIGHTING. 


Particular sites having been considered, place may 
now be found for a more general discussion of dock 
lighting and associated subjects. Much attention has 
recently. been devoted to the subject of glare, and in- 
vestigation has revealed that from the point of view 
of ‘* seeing-power,’’ and also of safety, glare may very 
considerably reduce the value of a lighting system 
which may be satisfactory on other grounds. The 
word glare is used in two rather different senses. Some- 
times it denotes the reduction in the sensitivity of the 
eye to contrasts in brightness, due to the presence of 
‘bright sources of light in the field of view; or it may 
denote the physical discomfort produced by the glaring 
sources. Such a separation may not be justifiable 
physiologically, but the two aspects of the subject are 
amenable to separate measurement and consideration. 


_ Visibility glare, or the reduction in contrast sensi- 
tivity due to a glaring source of light increases with 


the intensity of the source and falls as its distance from 


the observer increases. It also falls with increase in 
the angular distance of the source from the point on 
which the attention of the eye is focussed. 


The degree of glare to be expected in a given case 
can be calculated from such data. Glare of this type 
is best avoided by using fittings having a definite cut- 
off, or at least a sufficient drop in intensity in direc- 
tions near the horizontal. It cannot be too strongly 
emphasised that increase in the mounting height of 
outside systems, coupled with suitably designed units, 
can frequently lead to marked improvement not only 
as regards glare, but also on account of the improve- 
ment in distribution of the light. 

The physical discomfort arising from glare is not 
easily estimated quantitatively, but it is definitely 
reduced by the presence of a continuous light back- 
ground behind the glaring sources, though such a 
background has little effect in reducing the degree of 
visibility glare. In warehouses where the height of 
units is limited a white ceiling is a marked advantage 
in reducing discomforting glare, and in conducing to 
cheerfulness of aspect. The economy resulting from 
whitewashing walls and ceilings is dealt with later. 

The spacing and height of units is one of the 
primary factors to be decided in the design of a light- 
ing installation. The candle-power distribution of the 
fittings required to give the specified illumination will 
depend on the spacing-height ratio. As already 
pointed out, the closer the spacing can be made, the 
better, since the cut-off of each unit may be lower and 
glare will be reduced. Moreover, the candle-power 
distribution of each source will not need to be of so 
specialised a type. On the other hand, if a large 
spacing is adopted, special directional units will be 
necessary to achieve adequate illumination, and the 
disadvantages of oblique illumination already men- 
tioned will be apparent. Needless to say, increase in 
height has a similar effect to decrease of spacing except 
at the edges of a system where wastage may occur if 
due allowance for the spread of the light is not made 
in the design of the installation. As a general rule 
we may say that the spacing-height ratio should 
never exceed 12, and should seldom approach this 
figure. The ratio should not exceed 4 if simple dis- 


persive fittings such as the standard industrial are 
employed. 

The choice of suitable fittings involves consideration 
of candle-power distribution, efficiency, maintenance, 
Financially, first cost is probably the 


and first cost. 
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Fig. 2 shows a typical site in 
the neighbourhood of lock gates, 
treated with a wash of white 
Snowcrete cement. The bollards 
in this case are clearly revealed by 
contrast with the light surround. 
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Fig. | shows an iron bollard in 
ordinary concrete surrounded by 
gravel and ashes of a dark tone. 
The bollard would be very indis- 
tinct but for the reflections on 
its shiny surface. The contrast, 
on its right hand side, with the 
black ashes is very poor. 


Fig. 3 shows a strip of grey 
granite coping above an entrance 
lock, one half of which has been 
treated with Snowcrete cement 
wash, the other half untouched. 
The advantage of this treatment 
in enabling the edge to be clearly 
visible is evident. 


Three Pictures illustrating the importance of Contrast in Dock Lighting. 


(Reproduced from Illumination Research Technical Paper No. 14 
by permission of the Controller of H.M. Stationery Office.) 



















least important. The cost of maintenance and loss of 
power due to low efficiency in the case of a poor fitting 
outweigh first cost. Indirect or semi-indirect fittings 
are confined to interior work with white ceilings. 
They have no advantages over direct fittings of suit- 
able type except on the score of.reduction of glare and 
increased cheerfulness. An indirect system may offer 
some inducement to the eye to wander from the work 
in hand. The photometric efficiency of a fitting is 
clearly a measure of economy in power consumption 
other things being equal. It is well, however, when 
considering the efficiency of a fitting to remember that 
light emitted in directions above the horizontal may 
be comparatively ineffective in many cases, so that a 
high efficiency from the photometric point of view may 
mean little in actual practice. Cost of maintenance, 
including cleaning, will influence the choice of fittings. 
For dusty locations fittings which are either entirely 
closed or completely open are preferable. Such 
fittings as the standard industrial are very easy to keep 
clean. On the other hand, enclosed fittings may be a 
necessity where the lamps themselves are specially 
liable to damage or removal. 


Finally, it should be remembered that a carefully 
designed lighting system may repay the care expended 
on the design and the cost of the most suitable fittings 
in several ways. Not least important among these are 
economy in power consumption and the influence of 
a cheerful aspect upon the worker. 


The value of whitening various objects and sites will 
now be briefly dealt with. Taking first the case of 
interiors such as warehouses, whitewashing is accom- 
panied by a reduction in glare due to the bright back- 
ground behind the light sources, coupled with a cheer- 
ful appearance. There is in addition an improvement 
in illumination dependent on the shape and size of 
the room and also upon the amount of light reaching 
the walls and ceiling directly from the lighting units. 
This improvement, measured as an increase in 
illumination on the working plane, maybe as much 
as 20 per cent., and is seldom less than about 10 per 
cent. in the case of a dock warehouse where walls 
and. ceiling rapidly accumulate dirt. 


The fact that depreciation is more rapid for a 
whitened interior than for one whose walls are of a 
darker shade is sometimes used as an argument against 
whitening, since it seems to imply that re-decoration 
must be more frequent. The fallacy of this argu- 
ment is seen when it is remembered that of two walls 
painted white and some other shade respectively--at 
the same time, the wall which was originally white 
will always be lighter than the other, given similar 
treatment, at any time subsequently. Thus for a given 
power expenditure a whitened shed is always an im- 
provement over an unwhitened one, given equal 
periods between re-decoration. 


Proceeding to the whitening of outdoor sites and 
objects such as coping stones of quays and entrances, 
control levers and the like, we are here dealing with 
a different principle, namely, the increase in visibility 
which results from an increase in tonal contrast. If 
an object shows no contrast in brightness with its 
surroundings, and no variations in brightness over 
its own surface, it will remain absolutely invisible. 
The well-known experiment in which a glass stopper 
placed inside a sphere coated on the inside with 
luminous paint is observed through a small hole in 
the sphere illustrates this point. The stopper (or other 
glass object in the sphere) will only be visible with 
difficulty. The practical application of this principle 
lies in the fact that if whitening is resorted to it should 
be used not indiscriminately, but with the definite 
object of producing violent conrasts. For instance, a 
whitened bollard on a whitened stone pavement would 
be only a little more obvious than an unwhitened one 
on an ordinary dark pavement. If, however, the pave- 
ment be whitened and the-bollard left dark, . the 
obstacle is immediately thrown into relief even in a 
comparatively dim light. Similarly, where an object 
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projects upward far enough for its background to 
change through change in perspective as the observer 
changes his position, the use of alternate black and 
white rings ensures that the object itself shall provide 
the necessary contrast step, apart from the state of 
the background. Narrow obstacles such as control 


- levers and fencing posts form suitable objects for this 


treatment. 

In the case of coping stones on quays, a whitened 
strip a foot or so wide provides sufficient contrast with 
the water beyond, and will serve to show the position 
of mooring ropes. The most suitable whitening agent 
for these sites is probably a wash of white cement 
such as Snowcrete. 


ILLUMINATION-VALUES. 


To close this review of dock lighting and_ its 
problems some mention of actual illumination values 
obtained. and recommended will not be out of place. 
‘Road approaches can be dealt with on the lines of 
ordinary street lighting, and were not specially dealt 
with in the recent investigations. Measurements of 
the illumination on railway grids indicate that an 
average of 0.08 foot-candle on the ground plane is quite 
common. The minimum in the system may drop to 
0.04 or thereabout. These figures are below the 
values generally recommended. Examination of 
several published lists of recommended values 
leads to values of about 0.3 and 0.1 foot-candle 
for the lower limits of mean illumination and 
worst spot respectively, for railway grids. Measure- 
ments on dock entrance sites ranged between about 
1.5 and 0.02 foot-candles as extreme values. The maxi- 
mum value observed at the water’s edge was under 
1 foot-candle, and the average value was generally well 
under a quarter of a foot-candle. Moreover, consider- 
able areas near the minimum of 0.02 foot-candle were 
met with. Taking the dark nature of stonework and 
obstructions into account it seems reasonable to recom- 
mend a mean value of not less than about 0.3 foot- 
candle. with a lowest reading at the worst spot at the 
water’s edge of not less than 0.1 foot-candle. An 
analysis of warehouse lighting based on some thirty 
warehouses widely distributed as regards location and 
purpose. shows on the average a maximum illumina- 
tion on the working plane of 1.25 foot-candles, mini- 
mum of 0.14, and overall average of 0.47 foot-candle. 
These values would be commendable if it were not for 
the fact that among the measurements on which the 
averages were based there were a number of readings 
much below the average. Such cases require improve- 
ment in actual illumination level and, in some cases, in 
distribution also. ; 

Values of quay illumination, other than for en- 
trances, varied very considerably. It is difficult to 
draw conclusions from them since undoubtedly many 
cases of quay lighting come, under the heading of 
beacon or pilot lighting. 

It is clear that where the use of quays for pedestrians 
is recognised, the illumination should be at least as 
high as for dock entrance locks. In the case of narrow 
quays it should be distinctly higher. Further reference 
to some of the latest recommendations for artificial 
lighting installations will be found in the ILLUMINATING 
ENGINEER, September, 1930, page 217. 

In concluding this review of a particular section of 
artificial lighting, covering a large range of theoretical 
and practical problems, it is well to draw attention to 
a principle which constantly asserts itself, but does 
not perhaps receive sufficient recognition. It is that 
“seeing power’’ is fundamentally a function simply of 
the apparent contrast in the objects seen. This appar- 
ent contrast is influenced by actual differences of re- 
flectivity and by the presence of glaring sources of 
light in the field of view as well as by the actual value 
of illumination. Too much emphasis should not, 
therefore, be laid upon illumination values alone. 
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Artificial lighting has a physiological and psychologi- 
cal aspect as well as a scientific and technical. The 
ultimate criterion of the success of the scientific and 
technical treatment will always be. the satisfaction of 
the requirements of the human being for the business 
in hand. A subject such as dock lighting, associated 
with questions of safety and working efficiency, is thus 
eminently suitable as a happy hunting groynd for those 
engaged in the wider development of a science so 
closely related to human activities. 


DISCUSSION 


Mr. C. W. SuLty (President), in opening the dis- 
cussion, congratulated the author on the able way in 
which he had summarised his data and enabled con- 
clusions of general interest and wide application to be 
drawn. Mr. Preston had been responsible for a report 
on this subject recently issued by the Department of 
Scientific and Industrial Research,* which furnished 
a good illustration of the humanitarian value of the 
work being done by the D.S.I.R. in relation to 
lighting. 


Mr. H. TAPLiIn (Mersey Docks and Harbour Board) 
drew attention to the importance of shadows. Thus, 
when a light was fitted to a jib, the shadow of the 
load thrown by a beam directed vertically down- 
wards might possibly be mistaken by a person 
standing on the quay for the shadow cast by some 
stationary and familiar object—with unfortunate 
consequences. He was not aware of any accidents 
attributed to poor lighting having occurred on the 
Mersey Docks and Harbour Board, so that the lighting 
might be considered adequate. A distinction should 
be drawn between the financing of improved street 
lighting and improved dock lighting. If the cost of 
the latter occasioned an increase in charges to shippers 
this would naturally operate as a drawback. 


Mr. R. E. RoGers (Liverpool) congratulated the 
author on the simple manner in which his valuable 
data had been presented. In his view great importance 
should be attached to uniformity of illumination—a 
condition characteristic of daylight. He was rather 
opposed to the fixing of reflectors below gas lamps 
as these were apt to accentuate glare and also acted 
as. an obstruction to cleaning. 


Mr. H. MIDGELEY (Liverpool) commented upon the 
similarity between problems met with in dock light- 
ing and in street lighting. He would like to know 
whether any device with marked advantages in re- 
gard to fog-penetration had yet been devised. 


Mr. T. E. RitcHie (London) expressed his apprecia- 
tion of the paper, though there were a few points on 
which he was at variance with the author. He remarked 
that the fundamental requirement of dock lighting 
was that ships should enter the dock with complete 
safety and illustrated this point by the aid of several 
lantern slides. He also exhibited a special form of 
fitting designed by officers of the Port of London 
Authority. Mr. Ritchie contended that an installation 
furnishing a mean illumination of one foot-candle on 
the working plane should not be considered exemplary. 
An installation shown in one of his slides receiving 





* Tech. Paper No. 14. Part I. Docks, Warehouses and Their 
Approaches, by J. S. Preston, M.A. (H.M. Stationery Office, 
9d. net.) 
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twice this illumination had been shown—and he did 
not think that this was regarded by users of the dock 
as extravagant. 


Mr. JAMES SELLARS (Manchester) said that he per- 
sonally found some difficulty in a complete separation 
of ‘‘ disability glare ’’ and ‘‘ discomfort glare,’ and 
would like to know how this was effected. 


Mr. J. S. Dow (London) emphasised the extreme 
importance of contrast, to which Mr. Preston had 
referred. There seemed scope for such devices as the 
whitewashing of edges of quays and the areas adjacent 
to bollards and other projecting objects on a much 
larger scale. In regard to the intensity of illumina- 
tion furnished in warehouses he recalled that in one 
of the sheds at the new Southampton Decks, which 
the Society had recently visited, 44 foot-candles was 
provided. 


Mr. J. S. PRESTON, in reply, said he would mention 
categorically the various points raised in the discussion 
for the sake of brevity. 

Mr. Taplin’s criticism of the use of projectors at the 
extremity of a crane jib was a valuable one. The 
possibility of a quay worker finding himself immedi- 
ately below the load, in its shadow, and so being un- 
aware of its proximity, was also a matter for considera- 
tion. As regards the financial side of better lighting, it 
was to be hoped that improvement in efficiency of 
working due to better lighting would offset the in- 
creased expenditure, so avoiding increased charges to 
shippers. 

Mr. Rogers’ emphasis on uniformity of illumina- 
tion was sound where sufficient diffusion could be 
assured (as with daylight). Unfortunately, only in 
the most favourable interior systems could this ideal 
be realised. Elsewhere the attainment of uniform arti- 
ficial illumination may often entail the use of glaring 
light sources. 

Mr. Midgeley had raised a vexed question in the 
matter of fog penetration. It was a fact that as better 
penetration was obtained by using redder light, so the 
luminosity of the light diminished, eventually 
becoming zero for infra-red, which gave the best pene- 
tration. Thus the use of red light for this purpose was 
attended by greatly increased power consumption in 
order to obtain the required intensity of light. More- 
over, the improvement over the use of white light 
secured in this way was so small as to be of doubtful 
practical value. 

Mr. Ritchie’s lantern slides were most useful in 
showing the results which could be obtained, given 
the best facilities and conditions. Such was not com- 


. monly the case, however, and at the present moment 


an illumination as low as one foot-candle on dock en- 
trances could be considered exemplary, having regard 
to the average existing state of affairs. 

In reply to Mr. Sellars, Mr. Preston pointed out that 
actually discomfort glare always accompanied dis- 
ability glare, so that separation could not in fact be 
realised, but suitable choice of experimental conditions 
enabled the quantitative effect of the latter to be found 
irrespective of the discomfort which accompanied it. 

The remarks of Mr. Dow and other speakers con- 
cerning the importance of contrast were gratifying. 
While higher general levels of illumination were fre- 
quently most desirable, the-.exploration of other 
methods of increasing contrast was a valuable means 
to the improvement of existing lighting systems with 
the minimum of financial expenditure> ’ 


Cordial votes of thanks to Mr. Preston for his paper, 
to Mr. P. J. Robinson (Liverpool City Electrical Engi- 
neer) for presiding, to the Liverpool Corporation Elec- 
tricity Committee for their hospitality, and to the 
Mersey Docks and Harbour Board for according facili- 
ties for the visit to the docks earlier in the day, termi- 
nated the proceedings. 
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The Fixed Light Equivalent of Flashing Lights 









By W. M. Hampton, Ph.D., B.Sc. (Lond.), F.Inst.P. 


(Research Dept., Chance Brothers and Co., Ltd., Glass Works, Smethwick.) 


Toulmin-Smith and Green published a very valu- 

able summary of experimental work carried out by 
them on the fixed light equivalent of flashing lights 
at conspicuities above the limit of visibility. It has been 
known for a long time that the Blondel-Rey formula 
only deals with conditions at the limit of visibility, and 
that these conditions are not necessarily the most im- 
portant in either marine or aerial lighting practice. It 
is not the purpose of the present note to criticise the 
experimental work carried out, but to suggest a more 
general type of formula which will express the results 
obtained. 

It is difficult to justify the type of expression shown 
in equations (1) and (2) of the paper quoted above, 
since it would seem essential that the apparent inten- 
sity of a flashing light of a long duration of flash 
should become equal to that of a fixed light, whereas 
both formulas suggested indicate that the flashing light 
has a higher apparent intensity than the fixed light, 
when the duration of flash becomes considerable. The 
question was therefore investigated of representing the 
results obtained by a formula of the general type. © 


[’ THE ILLUMINATING ENGINEER for December, 1933, 





where ‘‘a’”’ is a constant, obviously not the same as 
the Blondel-Rey constant, but which, it was hoped, 
would be found to be simply a function of E,, From 
the curves given in Fig. 5 of the paper under review, 
the value of I,/I was read for different values of E, 
and the value of ‘‘ a ’’ in equation (1) calculated. The 
results are given below:— 


Ee Values of ‘‘a” for a duration 
candles/mile2 of flash of : 
0.1 0.2 0.3 seconds. 
0.2 0.176 0.192 0.200 
0.5 0.085 0.089 0.084 
1.0 0.054 0.050 0.046 
2.0 0.034 0.032 0.025 


4.0 0.018 0.019 0.013 


It is seen that the values given by this calculation 
are reasonably constant for a given value of the con- 
spicuity over a considerable variation in the duration 
of the flash. 

Fig. 1 shows the logarithms of E, plotted against the 
logarithms of “* a,’’ and these points lie reasonably on a 
straight line. The equation of this straight line indi- 
cates that the relation between E, and “a ”’ is 


E,a!-235 = 0.0255 ........c0.eee (2) 


and substitution from this in equation (1) leads to the 
expression 
I, t 


T ~ 70.0255)" 
a" 
If the assumptions made are correct this expression 
should now apply generally to all the experimental 
results obtained by Toulmin-Smith and Green. 
Fig. 2 gives a comparison of the results given by 


equation (3) above these given by Toulmin-Smith and 
Green’s equation (1) and the experimental results from 
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the latter authors’ Fig. 6 for the case when E, =0.425 
candles/mile*. It is seen that the simplified expres- 
sion suggested in equation (3) represents the experi- 
mental results as accurately as the equation given by 
Toulmin-Smith and Green, and it is clear that the 
revised expression is not subject to the same theoretical 
objection as that formerly suggested. 

When the inevitable experimental error of the deter- 
minations, as indicated in Toulmin-Smith and Green’s 
Fig. 4 is considered, it will be realised that the differ- 
ences between the experimental results and the curves 
given by these two expressions are negligible. 

Fig. 3 shows a family of curves derived from equa- 
tion (3) above, for the range of conspicuities covered 
by the experimental work of Toulmin-Smith and 
Green, and it is suggested that the agreement between 
these curves and the experimental curves is well within 
the limits of experimental error of the determination. 


SUMMARY: 
t 


A general equation of the type io — has 








heen developed, which takes account of variations in 
the level of conspicuity, and which agrees, within the 
limits of experimental error, with the determinations 
published previously by Toulmin-Smith and Green. 
This expression is not subject to the theoretical objec- 
tions which are indicated as operating against the 
previous expression put forward by Van Vloten and by 
Toulmin-Smith and Green. The value of the constant 
determined from this expression when E,=0.425, is 
0.100, which, it is suggested, could be accepted as a 
standard for finding the fixed light equivalent, and 
hence the range of flashing lights. , 
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Association of Public Lighting Engineers 


32, Victoria Street, London, S.W.1 


Proposed Easter Visit to Paris, Brussels, Antwerp and 
Ostend. 


A feature of great interest at the last Conference of 
this Association held in Margate in September last was 
the paper read by Mr. J. W. Partridge, Engineer-in- 
Chief in Charge of the Street Lighting of Paris, on the 
lighting of that City, which presented many points 
of practice differing from those usual in this country. 

A desire has therefore been expressed that members 
might have an opportunity of visiting Paris and exam- 
ining the lighting, and an official inspection has 
accordingly been arranged to take place next Easter, 
during the period March 29 to April 2, 1934. 

There is no doubt that the visit will be of great 
interest from a technical standpoint. 

Arrangements have been made with Messrs. Cook 
and Sons, who are prepared to undertake the complete 
organisation of the tour, the inclusive cost of which 
(including meals, first class hotels and all travelling 
expenses) is £14 10s. per person. 

Members of all classes are free to take part in this 
visit and they may be accompanied by Chairmen of 
Committees and others associated with the Local 
Authority which they represent; but as this is re- 
garded purely as a business tour it is not proposed that 
ladies should be included in the party. 

In the meantime members are asked to inform the 
Hon. Secretary (preferably by the end of February) 
whether they. desire to take part in the tour so that 
instructions may be given for the necessary booking 
forms to be forwarded by Messrs. Thos. Cook and Son, 
Ltd., who will attend to the details of the journey and 
the eventual collection of expenditure. 


Annual Meeting and Conference 
Aberdeen, September 17-20. 


Notices of the forthcoming Annual Meeting and Con- 
ference, which is to be held this year in Aberdeen, 
will be issued shortly. 

In the meantime we take the opportunity of an- 
nouncing the date, September 17-20, so that members 
may arrange their engagements accordingly. It will 


’ be observed that the date is somewhat later than usual 





—an inevitable consequence of the fact that the British 
Association is meeting in Aberdeen during the first 
week of September. 

‘We have no doubt that this Conference (the ‘ fur- 
thest north ’’ of all conferences so far held) will prove 
an exceedingly interesting and enjoyable one. Mem- 
bers may feel assured that the public lighting engineer 
of the city, Mr. Alexander Forbes, will do everything 
possible to make it so. 

The programme of papers and events is now being 
arranged, but before this is concluded may we urge 
members to come forward with offers and suggestions? 
The Association ought now to aim at attaining the 
position of having a good store of papers, long before 
the Conference opens and it is the obvious duty of 
members to help in this respect and not to leave the 
matter entirely to the officers—-as has sometimes hap- 
pened in past years. 

May we also, even at this early stage, remind mem- 
bers of their obligation to commence the collection of 
data on public lighting in their respective areas for 
inclusion in the annual report? 
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(Abstracts of recent articles on Illumination 


and Photometry in the Technical Press) 


(Continued from page 17, January, 1934) 


1l.—PHOTOMETRY. 


21. Primary Standard of Light. G. Ribaud. 
Rev. d'Optique; 12, No. 8, pp. 289-301, August, 
1933. 





Describes researches on the primary standard of 
light proposed by the Bureau of Standard. (See 
Abstract 190, November, 1931.) A high frequency 
induction furnace of the spark type was used to melt 
the platinum in the crucible. During any given melt 
or freeze the extreme values of the brightness rarely 
differed by more than 1 per cent. The final value for 
the brightness of the radiation is given as 58.78 candles 
per cm.2: The author concludes that this type of black- 
body standard of light is readily reproducible. Some 
improvement in detail is suggested, and, in particular, 
a modification, which would eliminate the uncertainty 
introduced by the absorption of the totally reflecting 
prism. 

L. 3° 
22. Primary Standard of Light. (Part II.) 
J. W. T. Walsh, World Power, 21, pp. 19-21, 
January, 1934. 

The author presents results of tests of the brightness 
of a black body as a primary standard of light, and 
describes the apparatus used at the Bureau of Stan- 
dards. (For Part I., see Abstract 233, of September, 
1933.) 

Cc. A. M. 
23. The Heterochromatic Photometry of Tungsten 
Lamps. G. Ribaud. 
Rev. d'Optique, 12, No. 5, pp. 194-200, May, 1933. 

The measurement of the candle-power of tungsten 
lamps operated at a high colour. temperature intro- 
duces serious difficulties owing to the fact that the 
usual carbon filament standards of candle-power have 
a very low colour temperature. It is shown that 
standards of known candle-power and possessing a 
high colour temperature can be established by the use 
of a tungsten lamp, which can be operated on the one 
hand at a high efficiency and, on the other hand, at 
such a voltage that its colour temperature approxi- 
mates to that of the carbon standards. The ratio of 
the candle powers of the lamp at the two efficiencies 
can be determined with precision by the measurement 
of the ratio of the spectral intensities of the lamp, for 
a convenient wave-length (Crova wave-length), a pre- 
cise knowledge of the colour temperature of the lamp 
when operated at a low voltage is unnecessary. The 
author shows that with such a lamp the transmission 
factors of blue filters used in heterochromatic photo- 





* Abstracts are classified under the following headings: 
I, Radiation and General Physics; II, Photometry; III, Sources 
of Light; IV, Lighting Equipment; V, Applications of Light; 
VI, Miscellaneous. The following, whose initials appear under 
the items for which they were responsible, have already 
assisted in the compilation of abstracts: Miss E. S. Barclay- 
Smith, Mr. W. Barnett, Mr. S. S. Beggs, Mr. F. J. C. Brookes, 
Mr. H. Buckley, Mr. L. J. Collier, Mr. H. M. Cotterill, Mr. J. S. 
Dow, Mr. J. Eck, Dr. S. English, Dr. T. H. Harrison, Mr. C. A. 
Morton, Mr. G. S. Robinson, Mr. W. R. Stevens, Mr. J. M. 
Waldram, Mr. W. C. M. Whittle, and Mr. G. H. Wilson. 
Abstracts cover the month preceding the date of publication. 
When desired by readers we will gladly endeavour to obtain 
copies of journals containing any articles abstracted and will 
supply them at cost.—Eb. 


metry can be determined directly by photometric 
extra-polation. 
L, 3. 6. 
24. A New Microphotometer. J. Weigle. 
Rev. Sc. Inst., Vol. 4, No. 11, pp. 595-597, Novem- 
ber, 1933. 

The author has taken advantage of modern methods 
of amplifying photoelectric currents and has built a 
compact and efficient instrument. A photograph and 
a complete description of the apparatus are given. 

4: 
25. Recent Applications of Photoelectric Cells. R. C. 
Walker. 
World Power, 21, pp. 11-19, January, 1934. 

Summarises recent applications of photoelectric 
cells, including the use of the rectifier type in connec- 
tion with illumination-meters. 

2 C. A. M. 
26. A Light Beam of Uniform Intensity of Cross 
Section. J. Tracy and I. Clyde Cornig. 
Rev. Sci. Inst., Vol. 4, No. 11, pp. 600-602, 
November, 1933. 

The article deals with a photoelectric method of 
measuring the intensity of a beam of light at any point 
of its cross-sectional area. The application of this 
method led to the production of a light beam, the 
intensity of which over an area, 30 cm. x 30 cm., varied 
by less than one-third per cent. 

Pe Petite 


11l.—SOURCES OF LIGHT. 


27. Colour Distortion with Illumination by Gas-dis- 
charge Lamps. H. Bertling. 

Licht u. Lampe, 22, No. 24, p. 608; No. 25, p. 636, No. 26, - 
p. 657, 1933. 

In the first section the author gives data of the colour 
distortion with Hg, Na, and Ne light for the four 
colours ultramarine, chrome green, chrome yellow, 
and vermillion. He gives the position of these colours 
in the colour triangle for each type of discharge lamp 
in comparison with black body radiation at T=5000° 
abs. In the second section the author considers the 
change in colour brightness with illumination by Hg, 
Na and Ne lamps. In the third section the colour dis- 
tortion of light from high-pressure cadmium lamps, 
low-pressure cadmium lamps, zinc, magnesium, and 
thallium lamps is dealt with in the same manner. 

E. S. B.-S. 





28. A Sunlight Vapour Lamp. Anon. 
El. World, 102, pp. 742-743, December 9, 1933. 
It is stated that, by adding a small amount of rubi- 
dium to the filling of a mercury vapour discharge 
lamp, sufficient red radiation is obtained to produce 
light of a colour approximating to sunlight. 


W. C. Mz. W. 
IV.—LIGHTING EQUIPMENT. 


29. Electric Lighting for Small Stages. V. Praetow. 
Licht u. Lampe, 22, No. 25, p. 633, 1933. 


Lighting from the footlights, proscenium, back-stage 
doors and soffits and horizontal and vertical illumina- 
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tion are considered, and suggestions made of the best 

fittings and lamp wattages to be used. 

: E. S. B.-S. 

30. Skylights Controlled for Uniform Illumination. 
Anon. 

Electromics, 6, p. 334. December, 1933. 

A note of a system for obtaining uniform intensity 

of light throughout the day, adopted in the mail-sort- 

ing room of an American post office. Photo-electric 

cells operate electric motors driving a system of louvres 

and shutters controlling the illumination on the work- 
ing plane. 


S. S. B. 
31. Daylight Effect produced with New Lighting Unit. 
R. M. Maxwell. 

El. World, 102, pp. 828-829. December 23, 1933. 
A show window installation utilising special com- 
bination ‘‘ daylight ’’ lighting units is described. The 
units consist of trough reflectors of mirror glass con- 
taining 150-watt gas-filled filament lamps and blue hot- 
cathode discharge tubes. Using 200 watts of lighting 
per foot run of window, an illumination of 200 foot- 


candles is obtained. 
WwW. C. M. W. 


V.—APPLICATIONS OF LIGHT. 


32. A Century of Progress. C. M. Cutler. 
Light, 3, pp. 5-36. November, 1933. 
A collection of photographs of exhibition lighting 
at the Century of Progress Fair at Chicago is given. 
In many cases detailed diagrams are given indicating 
the method of producing the various architectural 
features. 





C. A. M. 
33. Electric Lighting in Schools. Anon. 
El. Times, 84, p. 815, December 21, 1933. 
Gives three photographs, with a brief description, 
of schoolrooms. The lighting in all these cases is by 
means of opal diffusing bowls, and the results are 
said to be excellent. A fourth photograph shows a 
classroom lit by means of reflector units. 
W. R. S. 
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34. Lighting on British Railways. Anon. 
World Power, 21, p. 28, January, 1934. 
A group of photographs is given showing present- 
day practice in lighting on both main line and Under- 
ground railways. C. A. M. 


35. Street Lighting. Anon. 
Elect., 112, p. 34, January 12, 1934. 
Particulars, with a photograph, are given of street 
lighting experiments conducted on the Paris-Versailles 
road. Lamps employed: the twin filament gas-filled 
type. Sodium vapour lamps are also being used for 
the first time in France. Cc. A. M. 


36. Street Lighting. Anon. 
Elect., 112, p. 51, January 12, 1934. 
A new street lighting installation at Clacton is illus- 
trated and described. 300-watt refractor lanterns are 
employed, and a visibility of 600-700 yards is claimed. 
Cc. A. M. 


37. Finsbury’s Improved Lighting. Anon. 
El. Times, 84, p. 801, December 21, 1934. 
Four photographs are given comparing the new elec- 
tric street lighting at Finsbury, with the gas lighting 
which it has replaced. The fittings are asymmetric 
refractor units mounted at 21 feet and suspended over 
the carriage way. The spacing varies from 5:4 to 6:4. 
W. R. S. 
38. Edinburgh Festival Lighting. Anon. 
El. Times, 84, p. 831, December 28, 1934. 
Three photographs and a brief description of the 
floodlighting at Edinburgh for the Christmas and New 
Year holidays are presented. 
W. R. S. 
39. Floodlighting of Notre Dame. Anon. 
El. Times, 84, p. 799, December 21, 1934. 
Gives two photographs of Notre Dame de Paris. 
which has recently been floodlighted by electricity. 
W. R. S. 


Building Research” 


Some Problems in Lighting and Heating 


HE report of the Building Research Board for the 
T past year summarises a very considerable amount 
of work, much of which deals with building 
materials, their strength and the effect on them of 
weathering. Numerous special researches are also 
recorded, of which those concerned with daylight 
illumination are of special interest. 


A method of predetermining daylight factors by the 
aid of a pinhole camera is explained. The camera may 
advantageously take the form of a cylinder with a pin- 
hole pierced horizontally at the required height cen- 
trally in one of the plane ends. With the pierced end 
placed horizontally at the required height windows in 
all four walls of a room (and even skylights, provided 
they are not situated vertically above the camera) can 
be photographed with a single exposure on a sheet of 
sensitive paper lying round the cylindrical side of the 
camera. By superimposing on the photograph a suit- 
able grid, the contribution of any particular window 
to the total daylight factor at the point where the 
photograph was taken can be obtained. . A similar 
method can be applied to examination of periods of 
insolation (i.e., access of direct sunlight) by super- 
imposing on the photographs an auxiliary trans- 





* Department of Scientific and Industrial Research: Report 
of the Building Research Board for the Year 1932. Published 
by His Majesty’s Stationery Office. 2s. 6d. net. 


parency showing the projected sunpaths for various 
seasons of the year. 

Reference is also made to certain experiments with 
glass and glazing. Specimens of ultra-violet transmis- 
Sive glass exposed for two years have apparently 
undergone no change sinca the previous examination, 
the transmissibility of the glass having reached its 
lowest point in the first five months of exposure to 
sunshine. Plate-glass toughened by a special heat- 
treatment was also studied. Favourable results have 
attended tests of impact-resistance and of the power 
of withstanding sudden temperature changes. The 
fact that the sheets, when broken, shatter into approxi- 
mately cubic fragments appears an advantage, since 
sharp and possible dangerous splinters are less liable 
to be formed. 

Other informative experiments deal with heating. 
Continuous heating of buildings, even when they are 
not in use every day, has occasionally been advocated. 
An experiment contrasting the cost of maintain- 
ing a temperature of 65 continuously, and from 
9.30 a.m. to 5.30 p.m., is, therefore, of interest. 
This experiment showed that the intermittent 
daily heating required three-quarters of the expendi- 
ture of thermal energy for continuous heating. Other 
researches on heat transmission indicated the 
economies to be derived from double-glazing for roof- 
glass. The reflection coefficients of various materials 
for solar radiation have also been studied. 
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Spec.: No. 402,149, Improvements in or Relating to 
Lampshade. 


This invention is for improvements in or relating to 
lampshades or like fittings, and hasforoneof its objects 
to provide a lampshade composed of a frame and glass 
or other panels, wherein the frame itself is practically 
entirely concealed in the assembled shade. Another 
object is to provide a simplified form of such frame. 


: Spec.: No. 402,348, Improvements in Gas Mantles. 


A double gas mantle can be made with the aid of 
suitable tubular fabric impregnated with the materials 
required for forming the skeleton, such as thorium and 
cerium. nitrates, by tying a suitable length of the 
tubular fabric with thread at about its middle point, 
and then drawing one half of the tube inside out, over 
the other half, so as to make a double-walled tube, 
substantially closed at one end. The mantle is then 
finished off in the usual manner. Such mantle, when 
properly constructed, should consist of inner and outer 
skeletons, which are in close contact over the whole of 
their adjoining surfaces, and in effect form a mantle 
of double thickness. 


Spec.: No. 402,696, Improvements in or Relating to 
Gas-filled Electric Incandescent Lamps. 


It is known that for some classes of work sources of 
ultra-violet radiation, which emit relatively more 
longer waves and fewer short wave ultra-violet, are 
more to be desired than mercury vapour arc lamps. 
For such purposes it has been proposed to use gas-filled 
lamps. ‘The invention here described makes it pos- 
sible to reduce very greatly the volatilisation of the 
incandescent filament. Experiment has shown that 
by using a filling gas the molecular weight of which 
amounts to at least one-third of that of the metal which 
constitutes the incandescent filament the volatilisation 
of the latter is so very greatly reduced, and therefore 
the permissible filament temperature is increased to 
such an extent that a very great increase in the amount 
of energy radiated in the ultra-violet range of the 
spectrum can be obtained. 


Spec.: No. 402,665, Improvements in Luminous Electric 
Discharge Tubes. 


Electric discharge tubes of the type adapted to form 
letters or other symbols of an advertising sign are the 
subject-matter of this invention, and according to the 
inventor are.called ‘‘ lamps.’’ The object of the patent 
is to reduce the difficulty of concealing the subsidiary 
parts of the lamp, and thus to make possible the use 
of tubes of larger diameter in comparison with the 
height of the sign. 


Spec.: No. 402,664, Improvements in or Relating to 
Incandescent Electric Lamps. 


It has already been proposed to construct electric 
lamps in which the filament is mounted on a support. 
of insulating material fitted within the interior of the 
glass envelope. The object of this invention is to make 
use of this method of mounting the filament so as to 
produce tubular lamps for luminous designs, such as 
letters, characterised by great simplicity of construc- 





Patents | 


tion and allowing for the use of tubes of great length, 
of small diameter,.and of the most varied forms. 


Spec.: No. 402,648, Improvements in and Relating to 
Lighting Fixtures. 

The invention has for its objects the improvement 
in lighting fixtures of the kind wherein the light rays 
pass through a transparent or translucent medium 
such as glass, and which are particularly adapted for 
decorative lighting by individual lamps or strip or 
panel lights. One other object is to provide a diffused 
lighting over the entire surface area, so that the exact 
source of light is not clearly defined. 


Spec.: No. 402,610, Improvements in and Relating to 
Electric Battery Lamps. 

The battery lamp, according to this invention, is in 
that an umbrella-shaped reflector is arranged upon 
the movable arm, and the central axis of the reflector 
and incandescent bulb are normal or nearly normal 
to the movable arm. It is claimed that by this means 
the light obtained is more suitable for general pur- 
poses. It also allows the beam of light to be adjusted, 
both when the lamp is standing, and when it is hang- 
ing, more or less normal to a horizontal plane. 


Spec.: No. 402,703, Improvements in or Relating to 

Electric Discharge Device. 

The apparatus described consists of a water-cooled 
anode, a glass tube or sleeve sealed thereto, and other 
parts. In order to maintain the anode cool, there is 
provided a jacket which surrounds the electrode and 
which is detachable, secured to the latter by means 
of a flange and clamping arrangement 


Spec.: No. 402,869, Improvements in or Relating to 
Electric Incandescent Lamps. 

The invention describes a type of incandescent lamp 
which is cheap, simple in construction, and which is 
particularly adapted for use as an anti-dazzle lamp, 
and as a fog penetrating lamp. The lamp is intended - 
for use on vehicles of all kinds. 


Spec.: No. 402,862, Improvements in or Relating to 
Miners’ Safety Lamps. 

The object of this invention is to provide improved 
means for protecting the mantle from damage in 
miners’ safety lamps of the type in which the fuel is 
vapourised to heat the mantle to incandescence. The 
mantle comprises a number of bars extending from the 
base to the top of the mantle. Preferably the bars 
pass over the top of the mantle for which purpose 
they may be of an inverted U-shape. 


Spec.: No. 402,816, Improvements in Illuminated Signs. 

By the employment of transparent material, such 
as glass or celluloid, or a combination with other 
materials, we provide a space to hold Neon Gas or any 
other gas with similar qualities to be lit by an electric 
current from a magneto or from any form of coil 
ignition having a sufficiently high voltage. It is 
claimed that in the case of installations on buildings 
the cost is very much lowered, while such signs could 
easily be used on any type of motor vehicles. D.K 
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OF GOOD LIGHTING 


Modern Developments in Street Lighting 


* 


By J. M. WALDRAM, B.Sc., A.C.G.L, F.Inst.P. 
(Of the Research Laboratories of The General Electric Company, Limited) 


THE PROBLEMS OF STREET LIGHTING. 


been stated and will probably be familiar; 

nevertheless it must be briefly mentioned before 
new developments can be discussed. Not everyone, 
perhaps, recognises how difficult a problem it is. 
Street lighting is in many ways unique among the 
tasks undertaken by the illuminating engineer. No- 
where else does he meet quite so awkward a set of 
indeterminate factors, or quite so exacting require- 
ments; and so little money with which to fulfil them. 

This is a very real problem, which needs immediate 
solution. It is an anomaly that a national trunk road 
should be built, drained and maintained nationally, 
and the lighting left to local authorities, each lighting 
its section according to its own ideas and the length 
of its purse. 

Then there is the matter of cleaning and mainten- 
ance. The magnitude of this task can be gauged from 
the fact that the headquarters of the Lighting Depart- 
ment of the City of Sheffield were built at a cost of 
£15,500 and that the Department employs 144 men. 

On the technical side there is also a host of pro- 
blems. The very shape of area to be illuminated is 
unusual—a long and narrow strip, generally neither 
straight nor flat. On either side are the two 
narrower strips of the footways, and beyond them 
again, in most instances, the fronts of buildings. This 
area the engineer must so light that all the various 
users of the highway may be able to see as they go 
about their particular business. His aim, above every- 
thing else, must be ‘‘ accident-proof lighting.’’ The 
householder must see safely the way to his door, and 
the policeman must be able to see to protect him. 

There are, therefore, in addition to financial and 
maintenance questions, such technical problems as the 
height and location of light sources; distribution of 
intensity and of illumination and the amount of illum- 
ination necessary; problems of photometry (which in 
street lighting is a study in itself, particularly when 
large differences of colour are involved such as occur 
with discharge lamps) and the more nebulous pro- 
blems of visibility, glare, appearance of the street, 
shadows and elusive dark patches—problems which 
are very difficult to solve quantitatively, yet which are 
right at the heart of street lighting. 


= general problem of street lighting has often 


THE DIRECTION OF RECENT DEVELOPMENT. 


One of the most important influences on street light- 
ing during the past few years has undoubtedly been 
the issue of the British Standard Specification for 
Street Lighting, No. 307, first issued in 1927 and re- 
vised in 1931. To attempt the preparation of a Stan- 
dard Specification on a subject where so much funda- 
mental investigation remains to be done is courageous, 





* Abstract of Paper read before the Royal Society of Arts 
at 8 p.m. on Wednesday, January 17th, Lieut-Colonel Kenelm 
Edgcumbe, T.D., M.Inst.C.E., M.I.E.E., presiding. 


and has not been attempted abroad except on very 
general lines. Nevertheless, it has been of greater 
value to street lighting in this country than any other 
influence. Although the subject is still little under- 
stood, the very discussion of its uncertainties at a com- 
mon table by those most intimately concerned with all 
its aspects has been an incentive to study of the 
problem, and brought a realisation of its essentials 
and of the gaps in our knowledge, which could hardly 
have come about otherwise. 

Another development of the last few years has been 
the appointment in an increasing number of important 
towns of a lighting engineer, with public lighting as 
his sole duty. Such an appointment should be inde- 
pendent: it is not satisfactory if the public lighting 
engineer is under control of, say, the city electrical 
engineer or the manager of the corporation gas works. 
The Sheffield Corporation Lighting Department under 
Mr. J. F. Colquhoun, which has already been men- 
tioned. is one of the most completely equipped and 
efficient departments in the country. Similar organi- 
sation is to be found at Glasgow, Leicester, Bourne- 
mouth, Paris, and the City of London. Public street 
lighting can only progress upon a sound basis as 
proper municipal machinery of this sort is provided. 
It is interesting to note also that one of the great gas 
companies has recently supplied all its various lighting 
inspectors with portable photometers, with a view to 
improving the supervision of street lighting. 


IMPROVEMENTS IN EFFECTIVENESS. 


Modern developments in efficient equipment have 
been largely due to two factors—the Standard Speci- 
fication and the new light sources. But side by side 
with the development of efficient gear has been the 
study of the most effective manner of using it. Here 
we enter upon the more nebulous side of the problem 
where the slide rule and photometer must needs be 
discarded for the empirical and qualitative methods 
of personal observation and visual appraisal. Some 
quantitative work is possible, but only when the 
problem is sufficiently understood for us to know what 
to measure and how to interpret the results. This 
increasing attention to good visibility, in addition to 
values of illumination, is. indeed one of the most 
important recent developments. It was natural that 
with so many conflicting requirements to be fulfilled, 
the lighting engineer has hitherto preferred the devil 
of illumination which he knew to the devil of visi- 
bility which nobody knew. Installations were 
designed to give a known minimum illumination by 
more or less conventional means, on the assumption 
that so long as nothing very unorthodox was- done, 
visibility would take care of itself. Gradually, how- 
ever, a few guiding principles of design for good visi- 
bility have become recognised; and emphasis is being 
gg more upon visibility and less upon illumina- 
ion. 

The mechanism of visibility of objects at night is an 
extraordinarily complex problem, and in the present 
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paper it is only possible to outline some of its main 
components and the work which is being undertaken. 

The problem may be conveniently divided into two 
parts—the ability of the observer to see, which has 
been termed his “ perceptibility ’’—and the appear- 
ance presented to the observer by the object and its 
background, which has been called its ‘ notice- 
ability.” 

The first part is a problem of physiological optics, 
on which several workers have been engaged—in 
particular, Bordoni in Italy, Holladay in America, and 
Stiles at the National Physical Laboratory in this 
country. Dr. Stiles has undertaken a most laborious 
investigation of glare and its effects and it is mainly 
to his researches that we owe our present knowledge 
of the subject. 

Glare, with its effects both upon the comfort of the 
observer and on his ability to see, is in itself a most 
complex problem, only certain aspects of which are 
amenable to quantitative experiment; and its wery 
complexity has, so far, prevented a workable applica- 
tion to the street-lighting problem, although it is to 
be hoped that a solution may be forthcoming. At the 
same time it is one of the most important factors in 
design, limiting the distribution, intensity, location 
and mounting height of sources. At present we have 
to be content with empirical rules based on experiment 
-—often the costly one of producing an expensive re- 
fractor or fitting which is found unsatisfactory in 
practice. 

The new discharge sources have brought with them 
other problems. In some the light emitted is mono- 
chromatic, and claims are being made for improved 
visibility consequent on greater visual acuity. Prob- 
ably the visual acuity can be shown to be improved, 
but whether an improvement results in visibility of 
objects in the street is doubtful and awaits confirma- 
tion. Curiously, the blue-white light of the discharge 
lamps employing mercury gives a strangely clear-cut 
effect, similar to that obtained with the old magnetic 
arc, which has so far defied analysis. 

The second half of the problem is less complex. It 
has been shown that in the great majority of instances 
in street-lighting conditions objects are seen on a road 
by silhouette against a brighter background. Only in 
special circumstances is it possible for the object to be 
brighter than the background, and no reliance can be 
placed upon visibility by such methods. Evidently, 
therefore, it is of advantage to make the background 
as bright as possible, the aim being to produce a uni- 
form backgrcund of high brightness, against which 
anything can be seen, and free from dark patches in 
which objects can be hidden. _If this can be accom- 
plished in all weathers the problem of street lighting is 
solved so far as visibility is concerned. 

It would be impossible in the compass of a short 
paper to go deeply into the problems of road-surface 
brightness, but some of its peculiarities can be noted. 
First of all, the road does not look in the least as it 
might be expected to look, from a consideration of the 
distribution of illumination upon it. The surfaces of 
roads have properties intermediate between a matt 
surface and a mirror, and as they become more polished 
so they reflect more and more light in the same plane 
as the incident light and less in other planes. When 
the surface is observed from ordinary viewpoints, this 
results in a streak which grows brighter and narrower 
as the road is more polished. oe 

Naturally, the state of polish is a fugitive thing. 
Traffic wear, mud, and most of all wet, alter it very 
considerably, and with it the appearance of the road. 
As rain begins to fall so the streaks narrow and 
brighten, and the dark spaces between them become 
broader and blacker, and become eventually potential 
hiding-places for cyclists and pedestrians: the well- 
known dangers of the ‘‘ wet night ’’ have arrived. 

These peculiar characteristics are at once the light- 
ing engineer’s opportunity and his responsibility. 
Rightly used, they may enable him to achieve a very 
high and moderately uniform brightness of road sur- 
face, at least when the road is dry. But good results 
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can only be achieved by careful attention to the posi- 
tion, in the perspective view, of the sources of light. 
Careful distribution of light by refractors will avail 


very little to fill up dark spaces on a polished road, if - 


the sources are in the wrong place. Numerous 
examples are to be found in practice of sources placed 
on one side of the road only, or omitted at key posi- 
tions on bends, which bring about a real danger. 


EXAMPLES OF NEW DEVELOPMENTS. 


The possible lines of development have been out- ~ 


lined, and it remains to describe the practical form 
which developments have taken. 

Reference has already been made to the increased 
use of the British Standard Specification. This is 
showing itself in greater mounting heights and spac- 
ings, and in more careful location of lamps. The 
extension pieces used to increase the height of the 


‘ conventional ii ft. 6 in. post to 13 ft., the least 


mounting height recognised by the Specification, are 
a small example which will be familiar. It is being 
realised, too, that for a given illumination, more 
powerful sources, mounted at a greater height and at 
longer spacings, are not only more effective but con- 
siderably cheaper in both initial and maintenance cost 
than the more usual lower sources at short spacings. 


CONCLUSIONS. 


The main conclusions reached in this paper may be 
summarised. Modern developments in street lighting 
have been described both in general trend and in par- 
ticular achievement. In general development has 
been, on the one hand, to greater efficiency, in both 
the production and in the utilisation of light; and, on 
the other hand, to greater effectiveness in the study of 
the components of good visibility. This trend has been 
helped both by the British Standard Specification and 
by the recent production of high efficiency electric 
discharge lamps. The practical results of this trend 
have been seen in more advantageous location of 
sources, more efficient gear, and more suitable distri- 
butions, and in the development of quite new forms of 
apparatus. 

Much time might be spent upon the further intrica- 
cies of street lighting, but what has been said may 
have been sufficient to increase interest in a fascinating 
subject, and perhaps to arouse some sympathy for the 
street lighting engineer in his difficult and little- 
appreciated job. 





“¢ Tiluminants ”’ 


An interesting paper on “ Illuminants ’’’ was read 
before the Photomicrographic Society of London re- 
cently by Mr. W. E. Watson Baker, A.Inst.P., 
F.R.M.S. 

Mr. Watson Baker dealt in detail with the various 
forms of lamps available for photomicroscopic work, 
including gas, oil, and electric lamps. Electric lamps. 
somewhat naturally, were described in detail, since of 
latter years their use in this type of work has increased 
considerably, and various types of special lamps 
marketed by individual companies were described. 

From the discussion which followed the paper, it is . 
clear that the question of illuminants for photomicro- 
scopic work is a long way from being satisfactorily 
solved, in spite of the considerable research which has 
been, and continues to be, undertaken in this most in- 
teresting subject. 
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OWER BRIDGE, with its distinctive form, lives in 
+ memories all over the globe, for there are very 
few visitors to London who leave without seeing 

it. Itis the first bridge, from the sea, over the Thames, 
and forms a portal to the great City of London, which 


is befitting in its dignity and grandeur. 


DESIGNED BY SIR HORACE JONES. 

The bridge was designed by the then City Architect, 
Sir Horace Jones; one of the conditions imposed at the 
time was that the structure must be in keeping archi- 
tecturally with the historic Tower of London, which 
lies adjacent to the northern approach, and from 
which, of course, the bridge takes its name. The origi- 
nal designs were carried out in a modified form by Sir 
J. Wolfe Barry, as Sir Horace Jones died in 1887, when 
the foundations had made little progress. The modi- 
fications were important, involving an increase of span 
and other dimensions, a difference in the high-level 
bridges and other parts, so that actually Sir J. Wolfe 
Barry carried the whole thing through from the origi- 


nal sketches. 


OPENED IN 1894 BY THE PRINCE OF WALES. 


The bridge was opened on June 30, 1894, by the then 
Prince of Wales, afterwards King Edward VII.; and, 
since this article is mainly concerned with the lighting 
of the bridge, it is interesting to note that this was 
provided by Sugg’s lamps. Various alterations and 
improvements to the lighting were carried out from 
time to time through the years, but as the bascules, 
which form the central portion of the bridge, are lifted 
at regular intervals for the passage of shipping, the 
problem of their adequate illumination had not been 
satisfactorily solved until the installation of the present 
scheme. 
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The Lighting of 
The Tower Bridge, 


London 





A HIGHER STANDARD OF LIGHTING. 


With the very much higher standards of public 
lighting now generally adopted, the bridge authorities 
realised that it was necessary to raise the standard of 
lighting the bridge in accordance with modern traffic 
requirements. As the result of experiments and in- 
vestigations, a system of low-pressure gas lighting em- 
ploying superheated clusters of small mantles was 
adopted as being the most advantageous from every 
point of view, the units employed being designed and 
tested for their particular purpose in the laboratories 
of the South Metropolitan Gas Company. 


The scheme adopted includes sixty-one lamps of the 
‘*South London’ and ‘‘ Grosvenor ’’ types, glazed 
with bent panes, and each carrying a cluster of six 
No. 2 mantles. These lamps, which are surmounted 
by the City Arms device, are carried on columns 
mounted on the footpath on the south side, and on the 
balustrades in the case of the north approach. The 
south side is also provided with two particularly fine 





A nizht view of the lighting of = bascules of the tower, by special 
amps. 
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A further night view, showing the approach to Tower Bridge from the 
northern, or City side. Note the even and pleasing illumination. 
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examples of illuminated guard posts, lighted, of course, 
by gas. 
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THE LIGHTING OF THE BASCULES. 
The most interesting part of the installation is, how- 
ever, the lighting of the bascules, which is achieved 
by mounting three flood lamps in each of the main 


Puget 


cartes 


Wate nat a ee 


E have received from L. T. Minchin some further 

comments on the above question, which formed 

the subject of recent correspondence in _ this 

journal.* He recalls the suggestions that (a) a high 

candle-power near the horizontal does not matter, and 

(b) it results in a lower brightness diversity on the 
road, and thus actually improves visibility. 

In this connection he remarks that the present 
B.S.1. specification has a clause that ‘‘ the installation 
must be as free from glare as possible,’ but this has 
not prevented a large number of street lighting schemes 
of an extremely glaring nature being adopted. 

As is well known, there are two primary effects of 
glare—‘‘ discomfort ’’’ (which can reasonably look 
after itself) and ‘‘ disability *’ (which is a very im- 
portant factor in street visibility). The importance of 
disability effect of glare can be readily appreciated by 
standing in the street, fixing the eye on some small 
detail, and then lowering the hand so that the direct 
light from the street lamps is shielded from the eye. A 
greatly improved clearness of detail will be immedi- 
ately obvious. Mr. Stiles has deduced a formulat by 
which this reduction in sensitivity of the eye can be 
assessed for a street lighting system. Substituting in 








* TLLUMINATING ENGINEER, December, 1933, p. 315. 
+ ILLUMINATING ENGINEER, July, 1931. 











this the factors for the street under discussion, a glare - 


towers. These flood lamps each carry six No. 2 
mantles, and are provided with special reflectors of 


chromium-plated copper specially designed by the. 


South Metropolitan Gas Company. In addition, 
special ‘‘ armour plate ’’ glass is used for those win- 
dows of the towers through which the flood lamps 


throw their light. 

The fine lighting. which the flood lamps provide is 
indicated by the night photograph shown. The in- 
stallation is completed by the provision of a six-light 
‘** Rochester ’’ suspension lamp, with special reflector 
under each of the main arches leading to the bascules, 
the light from these lamps illuminating the arches 
themselves and merging into that from the flood lamps, 
and also two six-light ‘‘ Rochester ’’ lamps under the 


ferry arch on the north side. 


THE RESPONSIBLE PARTIES. 


The new Tower Bridge lighting is the joint responsi- 
bility of the South Metropolitan Gas Company and the 
Commercial Gas Company. Both are to be congratu- 
lated on the results obtained. All the lamps and fit- 
tings were made—as at the opening of the bridge nearly 
forty years ago—by Messrs. William Sugg and Co.., Ltd. 


Glare and Visibility in Street Lighting 


figure of 5.1 is obtained, as compared with a maximum 
of 11.0 and a minimum of 2.4 found in Stiles’s original 
survey, of actual installations. The equivalent back- 
ground brightness is thus reduced by glare to one- 
fifth of that when glare is completely absent, and at 
least one-half of that obtainable with practical but less 
glaring installations. 

It is equally dubious, Mr. Minchincontends, that this 
high candle power on the horizontal is necessary to 


produce even brightness. The 53:1 diversity may be — 


the result of a high ratio of height to width of road 
(in this case 0.83) combined with a suitable road sur- 
face. (This view is supported by the fact that Cannon- 
street, which is lit by centrally suspended high pres- 


sure gas has also an exceptionally high oi ratio (0.87), 


and the diversity of brightness is actually lower than 
that of the Watford-road, viz., 4.2:14. It is not claimed 
that the lighting of Cannon-street, which has not been 
changed for twenty years, was specially planned to 
give even brightness!) Actually, it is concluded, glare 
can only conceivably be advantageous if a lengthening 
of the ‘“ streak ’’ or ‘‘ lane ”’ of light is required. An 
examination of almost any street lighting photograph 
reveals, however, that it is a widening of this streak 
which is chiefly required, and a lengthening will nor- 
mally only affect the road in the immediate foreground, 
where vision is normally satisfactory. 
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The Influence of Luminous Publicity 





on the Aspect of Cities at Night 


WHAT DOES “LUMINOUS PUBLICITY ” 
MEAN? 
HE essential factor in luminous publicity is the 
T application of increased brightness contrasts by 
means of artificial light, taking as a basis of 
comparison the natural contrasts of brightness which 
any publicity matter (either words, or pictures, or an 
object) does present under daylight conditions. 

This increase of brightness contrast has proved to 
be a powerful means for attracting attention—the 
prime aim of advertising—until a certain limit is 
reached, when further increase of brightness and 
brightness contrasts will lead to glare and conse- 
quently reduce the effect. 

An additional factor, contributing to the efficiency 
of a luminous sign, is its contrast against dark sur- 
roundings. This contrast, however, is not the essen- 
tial point for luminous publicity, which, can also be 
used in daytime, provided the surroundings be not too 
bright! 

This article, however, deals especially with lumi- 
nous publicity at night time, which has already found 
general recognition as a powerful advertising means 
amongst those interested in publicity. 

Voices have been heard, on the other hand, that are 
less in favour of luminous publicity. It has been 
claimed that luminous signs will destroy the beauty of 
our cities, both at night and at daytimne (in the latter 
case objection has been raised against the structures 
supporting the signs). 


PUBLIC AUTHORITIES AND LUMINOUS 
PUBLICITY. 

Consequently, public authorities have found it their 
duty to exercise a control on luminous publicity, as far 
as it is visible from the street. 

Considering, first, the objections against the effect 
of a structure supporting the sign during day-time, 





















Above (Fig. 1) is a view of America’s 
famous Broadway, taken by day. 






On the right (Fig: 2) is a view of the 
mechanism used to lower a large Citroen 
sign in Berlin. 
















everybody will agree that they are seldom attractive 
or apt to contribute to the beauty of a building. (See 
fig. 1.) But agreement will also be obtained as to the 
fact that in business streets iuminous signs often do 
not find much architectural beauty left to be spoiled. 
In a certain case the authorities have found a solution 
in ordering the supporting structure to be made col- 
lapsible and to be lowered during the day, thus ren- 
dering the sign invisible. (See fig. 2.) The cost of 
such a solution, however, is nearly always prohibitive, 
and, consequently, there is likely lo remain a kind of 
conflict between the proprietor of a building who 
wants to erect a sign and the public authorities who 
have power to prohibit or to impose conditions in 
order to obtain a more attractive sign during the day- 
time. 

Whenever it is pretended that a luminous sign will 
spoil the architectural beauty of a building or a city 
quarter at night, the question may be raised whether 
such beauty remains visible at all when dusk comes. 
Street-lighting, as carried out at present, cannot be 
considered a suitable means for bringing such beauties 
into relief. If, however, special means have been 
provided for the effective lighting of such buildings, 
objections will be rightly made to the installation of 
luminous signs. 

When deciding upon a luminous sign permit the 
public authorities will try to balance against each 
other the interest of the applicant and the general 
interest. 

Generally the decision is given from an aesthetical 
point of view only, the advisers to the authorities being 
architects. Safety of traffic is not taken into account. 
Yet, with modern urban automobile traffic largely 
depending on colour traffic signals, it is very impor- 
tant that coloured luminous signs situated in the 
direction in which the automobilists look cannot be 
mixed up with traffic lights. 


WHAT DOES “ LIGHTING ARCHITECTURE ” 
MEAN? 
. Lighting architecture originated with the Exhibition 
of Decorative Arts in Paris, 1925, and with the 
‘** Gesolei ’’ Exhibition of 1926 in Diisseldorf. Within 
a few years it became a very remarkable trend in 
modern architecture. Up to that time artificial light 
had. only been used for the illumination of already 
existing architectural schemes. Artificial light per- 
formed a secondary function 
only, whereas daylight has 
had from the oldest times a 
very important influence on 
architecture, not only in the 
shaping and _ grouping of 
window-openings for the ad- 
mission of light, but also in the 
consideration of shadow as a 
means for producing bright- 
ness contrasts and_ plastic 
effects. In lighting architec- 
ture, on the contrary, artificial 
light and its effects on illumi- 




















A view of the Titania Palast Cinema in 
Berlin taken by daylight. 


Fig. 3. 





nated and transparent surfaces became an essential 
part of the architect's scheme. This development has 
put artificial light on ihe same level as other building 
materials and elements of building construction. It 
may be expected, even, that the possibilities of light 
in this respect go much farther than those of other 
building materials. 

So we may define “ lighting architecture ’’ as the 
art of applying luminous elements (either self- 
luminous or surfaces transmitting and reflecting arti- 
ficial light) in the architectural scheme. 

In interior decoration lighting architecture has 
already been applied on a large scale in cases where 
artificial light has to be used exclusively or to a very 
large degree, as, e.g., in theatres, cinemas, restaurants, 
cafés, stores. 

As to exterior decoration, the case of exclusive use of 
artificial light does.never present itself. Therefore, 
when applying lighting architecture to the front of a 
building, the architect will have to consider both the 
effect at night-time and the effect at day-time. It is 
not essential, however, that these should be exactly 
the same. A certain relation will, however, exist, as 
a rule. This can be illustrated by the following 
examples:— 

1. Floodlighting a building by projectors. Here the 
difference between the aspect by day and by night is 
caused by the different angles of incidence of the light 
altering somewhat the shadow effects. The most im- 
portant feature of this type of floodlighting is the con- 
trast to the, dark: background, which concentrates the 
attention on the architectural details of the building. 

2. The application of luminous surfaces (see figs. 3 
and 4). Apart from the contrast of the building 
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Fig. 4. The same Cinema taken after dark. 


against the dark background at night, the difference 
between the two aspects of this building is small. 
3. Contour-lighting by rows of lamps. Only the 


‘main architectural lines can be reproduced by this 


method of illumination. The development of luminous 
Neon-tubes has paved the way for much improved 
forms of contour-lighting. 

Contour-lighting and floodlighting should be con- 
sidered as the two extreme cases, limiting the extensive 
field of modern lighting architecture. 


THE INFLUENCE OF LIGHTING ARCHITECTURE 
ON LUMINOUS PUBLICITY. 

Many architects, recognising the possibilities offered 
by lighting architecture, have started to make use of 
this modern application of artificial light. They will 
also, by applying the same principles, find new shapes 
and designs for luminous publicity, which will be more 
satisfactory from an aesthetical point of view. 

The close relation between lighting architecture and 
luminous publicity is shown by the following con- 
siderations:— 

(14) The effect of both depends to a large degree on 
brightness contrasts and on the contrast created by a 
dark background. 

(2) The large luminous surfaces used in lighting 
architecture prove to be extremely suitable for apply- 
ing publicity texts. 

The first example, as far as I know, has been the 
front of the Herpich Store in Berlin (see fig. 6). It 
is of extreme simplicity. Mendelsohn, the architect, 
provided cove lighting for horizontal bands, separating 
the windows of the various floors, thereby providing 
a place for occasional announcements (and acting as 
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luminous publicity at night-time). These announce- 
ments of sales, etc., generally do spoil the whole aspect 
of a store-front: 

A more elaborate example we find in the building of 
a co-operative society in The Hague (see fig. 5). Here 
the architect, Buys, has provided 
large surfaces of white glass, 
lighted from behind, which 
are used as a bright background 
for silhouetting all kinds of 
announcements. 

The third example of an in- 
teresting combination of lumi- 
nous publicity (the trade-mark 
of a gramophone company) and 
contour-lighting, both by Neon- 
tubes, is shown as the seventh 
example, the show-window front 
of a shop in Berlin (see fig. 7). 

The application of Neon-tubes, 
however, seems not to be limited 
to contour-lighting. The many 
ways into which such tubes may 
be bent opens the way to the pro- 


duction of plastic ornaments, Fig. 8. 


which may be used both as 

trade-marks and as architectural elements. The 
Neon-tower on a Tokio cinema (see fig. 8) may 
be considered as one of the most progressive steps in 
this respect. 


Luminous publicity and lighting architecture has 
already been applied in a combined form in so many 
buildings in European cities, and lighting architecture 
itself has already been used in so many Cases, especi- 
ally in view of acting as a kind of luminous publicity, 
that it is not possible to include a complete survey in 
this report. 


Of all attempts made to bring luminous publicity in 
a shape which can be accepted by architects, none has 
been so promising as this introduction of lighting 
architecture. 


It is true that the architectural profession is not yet 
4100 per cent. enthusiastic concerning this new develop- 
ment. But the fact that, in the short lapse of eight 
years, lighting architecture has already found so many 
enthusiastic adherents 
and able planners, shows 
the special merits and 
future possibilities of 
this movement, which 
deserves to get the full 
| attention of everybody 
interested in luminous 
publicity. Lighting 
architecture is likely to 
bring luminous publicity 
to a higher level, which 
will, no doubt, be 
looked upon favourably 
by the authorities in 
charge of its aesthetical 
_ control. 





Fig. 9. 
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LIGHTING ARCHITECTURE AND THE NIGHTLY 
ASPECT OF OUR CITIES IN THE FUTURE. 

Lighting architecture has contributed a great deal to 
the success of recent international exhibitions (Bar- 
celona, Antwerp, Paris (Colonial Exhibition) , Chicago. 
Such exhibitions always have 
offered an opportunity for large- 
scale technical experiments. It 
is not sufficiently recognised that 
they have contributed very much 
to technical progress in this way. 

Now lighting architecture has 
brought about a revolutionary 
effect in the classical architec- 
ture, which was up to now pre- 
ferred for exhibition buildings. 

But it is not only the 
architecture of exhibition 
buildings which has _ under- 
gone its influence, but also 
a number of accessories, like 
gates, bridges, pylons, lanterns 
and lighting fittings. 

All these objects have been 
made luminous in some way or 
the other, by applying luminous 
architecture, thereby contribut- 
ing to a fantastic impression of 
the whole exhibition grounds at 
night. Visible lamps and lamp-posts, properly 
speaking, have now disappeared from the scene. 

What has been used with such splendid effect in 
the temporary installations of exhibitions, will ulti- 
mately also make its appearance in a more permanent 
form in our cities, decorating with light the squares, 
avenues, and parks. 

There is no doubt that public buildings, like town- 
halls, post-offices, stations, exchanges, etc., are built 
in a much more expensive way than that which is 
necessary for their purpose, just for making a 
city more beautiful. But such beauty can be 
appreciated during day-time only. During at 
least 1,000 evening hours a year the extra capital 
spent for making the city more beautiful seems to have 
been spent in vain. 

The late Fernando Jacopozzi, the unsurpassed expert 
of luminous publicity, has regained for Paris the title 
of ‘‘ville lumiére ”’ by taking the initiative for the flood- 
lighting of many well-known buildings, like the Opera, 
the Madeleine, the Sacré Coeur, the Place de la Con- 
corde, and the Arc de Triomphe (see fig. 9). This may be 
considered as the first example of municipal luminous 
publicity on a large 
scale. Monuments, 
bridges, and_ the 
public lighting sys- 
tems, especially 
where it is decora- 
tive, will in the 
future be submitted 
to the influence of 
lighting architecture. 
Successful _experi- 
ments have already 
been carried out in 
temporary _ installa- 
tions (see fig. 10). 

So we may expect 
lighting architecture 
to have in the future 
a far-reaching influ- 
ence, not only on the 
luminous publicity, 
but on the nightly 
aspect of our cities as 
a whole. 





Fig. 10. A view of the Edison 
Monument, Amsterdam. 


Report for the section on ‘“‘ Luminous Publicity and the Art of Show-window dressing” of the International Advertising Congress, 1933. 


Prepared by Dr.-Ing. N. A. Halbertsma, Eindhoven, Holland (Vice-President of the International Commission on Illumination). 
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A Fascinating Show for Children at 


South Kensington 


grows up without a good working knowledge of 
a lighting matters. 

The Science Museum at South Kensington, 
London, that Mecca of all Christmas holiday school- 
boys, has devoted an entire floor to the subject of light 
in one form or another. Rather inaptly we feel this sec- 
tion of the museum has been dubbed ‘‘ The Children’s 
Gallery ’’; we say “ 
science of light, from the rush light of the cave man 
to gaseous discharge tubes and photo electric cells, 
appears to have received attention of one sort or 
another. 

There are mysterious cases with apertures, by look- 
ing through which one can obtain a clear visual de- 
monstration of the laws of reflection and refraction; 
there is a convincing tableau of a London street in the 
year 1750, which shows all too clearly the difficulties 
of travelling in London after dark when the sole source 
of light was the flaring torch of the link boy. There 
is also a series of tableaux depicting lighting methods 
through the ages, from the rude torch of the cave man 
to the present day, and these tableaux, each one of 
which may be ‘“‘ worked ’’ from outside by means of 
a small switch, hold the many visitors, adult and 
juvenile, enthralled. 

It is a significant fact in this connection that the 
modern boy is not allowed to look upon incandescent 
filament lamps, used in conjunction with modern 
scientific lighting fittings, as the up-to-date method of 
illumination. 


=_— can be no excuse for the modern boy if he 


inaptly ’’ because the complete — 


The last tableau of all, intended, one assumes, 
to represent the dernier cri in lighting, shows a 
room illuminated entirely by a combination of lay 
lighting and cornice lighting by means of vapour 
tubes! 


From all of these clever models and exhibits two 
stand out in juvenile popularity—the first a model 
theatre stage erected at eye level, with a panel in 
front of it carrying numerous tumbler switches. Each 
switch controls various lights, some coloured, some 
white, here one for footlights, here one for floods, and 
so on, all ‘‘ working,’’ and all at the disposal of the 
visitor. There is usually a queue for this model! 
Second only to this is the wonderful door which opens 
and shuts itself with uncanny prescience when 
approached. This demonstration of the magical pro- 
perties of the photo electric cell continues tirelessly 
and endlessly as more and more uninitiated brothers 
and uncles are induced to approach it. 


There we will leave the ‘‘ children ’’ experimenting 
with their rays and incident angles while we go up- 
stairs to gaze in honour upon the famous old Rocket, 
one of the earliest of steam engines, and, even so, only 
a little over a hundred years old! Will another 
generation of ‘‘ children ’’ come here in the year 2034 
and smile tolerantly at our proud inventions as we do 
at those of our forbears? 


Assuredly they will, for progress is inevitable, and 
the innovation of to-day is the commonplace of 
to-morrow. 





The Physical Society’s 24th Annual Exhibition 
of Scientific Instruments and Apparatus 


HE Physical Society’s annual exhibition of scientific 
instruments and apparatus was held at the 
Imperial College of Science and Technology on 

January 9, 10, and 11, and a brief visit proved that this 
year’s exhibition was in no way inferior to its many 
predecessors. 


The keynote of novelty of this exhibition appeared 
to be the many and varied uses to which the photo- 
electric cell and the cathode ray tube have been put 


since their commercial production a few years ago. 


In the trade section were seen many examples of recent 
developments and improvements in electrical indicat- 
ing instruments, galvanometers, radio frequency ap- 


paratus, relays, pyrometers, thermostats, humidity 
measuring apparatus, recorders, controllers, and 
meters of many kinds, microscopes, projection and 
cinema apparatus, and so forth. 

We noted many specially inferesting exhibits, such 
as a new form of glarometer, due to Dr. Stiles, a 
device for examining the finish of transparent or re- 
flecting articles, a semi-automatic light distribution 
photometer, a ballistic valve voltmeter, and a great 
variety of the usual electric recording and measuring 
apparatus. 

Altogether this twenty-fourth exhibition of the Phy- 
sical Society was most interesting and well worth the 
time spared for a visit. 
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TEST YOUR LIGHTING INSTALLATION WITH THE 
“ TAVOLUX” PHOTOMETER 


Arranged with 2 Scales of 0/10 and 0/100 f.c., 
for Direct Reading and for Reverse Exposure 
for Measuring Reflected Light Intensity. 





IMMEDIATE POINTER INDICATION. 
QUICK AND RELIABLE MEASURING. 
CONSTANCY. 


NO PRELIMINARY ADJUSTMENT. 
NO PRELIMINARY CURRENT REQUIRED 
REACTION TO ANY LIGHT FLUCTUATIONS. 


PHOTO-ELEMENT DOES NOT LOSE ITS 
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LIGHTING EFFECTS 
YOU WANT— 





You get powerful, efficient lighting from X-Ray reflectors, 
but you get something more as well. X-Ray reflectors 
have a series of accessories which “snap in” to the rim 
of the reflector, so that you can get many interesting 
colour effects. Effective spill shields render the positioning 
of reflectors a much simpler task. Ask to see a sample 
reflector with its accessories. 


—economically and 
easily with 


Ray 
SILVER DOME 
REFLECTORS 


for shop window and showcase 
lighting 


THE EDISON SWAN ELECTRIC CO. LTD. 
155 Charing Cross Road, London, W.C.2 
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Engineer during the period of the contract. 
Terms: 
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We invite applications for spaces in this new section of the journal. Particulars of terms 
for each space (approx. 1 inch deep and 3} inches wide) are given below. 

al These terms are equivalent to half our ordinary advertising‘rates, but not less than 
“A 2B successive monthly insertions can be accepted on this basis, and amounts are payable in 


Payment for an advertisement in this section entitles the advertiser to receive The Illuminating 
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MODERN LIGHTING FITTINGS 


New Catalogue on application 
Fittings manufactured to Architects’ Specifications 
ASCOG LIMITED 
Ascog House, 44, Theobalds Road, LONDON, W.C.1 


ELECTRICITY SERVICES LTD. 


Electrical Engineers 
Sole Petia oa Patentees of 
THE “TYPERLITE” ADJUSTABLE 
LOCAL LIGHTING UNITS 


Write for Price Lists : 86, CANNON ST., LONDON, E.C.4 


Mansion House 5294 (3 lines) 





PHOTOMETERS 


for testing candle-power and illumination. Benches, 
Cubes, Heads, Standards of Light, Special Fittings 
and Accessories. 
ALEXANDER WRIGHT & CO., LTD., 
1, Westminster Palace Gardens, Artillery Row, Victoria St., London, S.W.1 


Engineering & Lighting Equipment Co. Ltd. 


SPHERE WORKS, St. Albans, Herts 


Manufacturers of : 
Street and Industrial Lighting Fittings and Equipment. 
Specialists for over 30 years. Send for New Cat. No. 12. 








ALLOM BROTHERS L”™: 


16, GROSVENOR PLACE, LONDON, S.W.1. 
Specialists in the Science of Modern Lighting, including : 


Theatres and Public Halls. Tennis and Racquet Courts. 
Pictures and Picture Galleries. Floodlighting, etc. 
Decorative Fittings in Glass and Metal. 


“ESLA” 


BI-MULTI AND MULTIPLANE REFLECTORS 
Lanterns, Brackets, Columns, Switch and Fuse Boxes, etc., 
FOR STREET LIGHTING 


The Electric Street Lighting Apparatus Co. 
The Foundry, Canterbury 





You get the benefit of over twenty years’ 
world-wide experience in the science of 
Commercial and Industrial Illumination 
when you specify lighting planned by 


The Benjamin Electric Ltd., Tottenham, N.17 


Laylights, Cornice 
and Pillar Lighting. 


Controlled Diffusion G V D 
and Distribution of 6 € 6 


Light for Industrial |LLUMINATORS CPendant Fittings 
and and 
Architectural Aldwych House, standards (Direct 
Illumination LONDON, W.C.2 and Indirect) 





BROMFORD 


Seamless Steel Lighting Standards. 
Traffic Signals. Guard Pillars 
for all requirements 
BROMFORD TUBE CO., LTD., ASTON, BIRMINGHAM 














GOWSHALL THE TRAFFIC ENGINEERS 


WSSISISISS LIMITED 

MINISTRY OF TRANSPORT ILLUMINATED 
ROAD SIGNS AND “GUARDIAN ANGEL” 
GUARD POSTS, LAMP COLUMNS, ETC. 


Conway Hall, 49, Theobalds Road, London, W.C.1 


Chancery 7042 





REINFORCED CONCRETE 
LAMP COLUMNS 


CONCRETE UTILITIES, Ltd. 
WARE, Herts. 


HAILWOOD & ACKROYD, LTD. 
BEACON WORKS, MORLEY, Near LEEDS 
Sole makers of ‘““HAILWARE” British-made Illuminating Glassware 
and Fittings, Traffic Globes and Signs, Island Columns and Footlights. 
Offices and Showrooms at :— 
71/75, New Oxford St., London, W.C.1. 314a, St. Vincent 
St., Glasgow. Carlton House, 28, High St., Birmingham. 
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DAWSON REFLECTORS 
Indoor and Outdoor Floodlights 
JENA REFLECTOR FITTINGS. 


Miss E. H. DAWSON & HENCKEL, 


42, Gray’s Inn Road, London, W.C.1 
Telephone : Chancery 8801. 
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Specialists in 
ARCHITECTURAL ILLUMINATION AND DESIGNS 


DRAKE & GORHAM LTD. 


36, GROSVENOR GARDENS, LONDON, S.W.1 
Manchester, Glasgow, Exeter and Winchester. 





KANDEM ELECTRICAL LTD. 
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““LINOLITE” STRIP REFLECTORS 


For showcase, shopwindows, cornice, 
facia, architectural lighting, etc. 
Sole Manufacturers :— 


LINOLITE, LTD. 


VICTORIA STREET, LONDON, 





96, S.W.1 


STRAND ELECTRIC 
AND ENGINEERING CO., LTD. 
19- 24, FLORAL STREET, LONDON, W.C.2 
Specialists in Modern Theatrical Lighting 


Manufacturers of “ Sunray”’ Lighting Equipment 
Electrical Installation Contractors. Lighting Schemes for 





Jorgen poise — Gegrved. 
Street Lamps, Poles, 


Winches, Lamp Lower- 
Reduction Gears, 


ing and Suspension Gear, 


Searchlights (largest and Signal Lamps, 
smallest in the world), Flashing Shutters, 
Mirrors, Lenses, Cable Drums, 


Guide Pulleys, 


Carbons, Floodlights, : 
Electric Irons, 


Flexible Couplings _(all- 











Theatres Floodlighting Exhibitions Cinemas Pageants 
Shop Windows s Parades Ballrooms Tea Lounges 
For every When you 
want 
ype of wut the best! 
GAS LIGHTING CHAPTER ST. 











metal), Wire Ropes, Kettles, Fires, 
Headlights, etc., etc. 
On War Office, Admiralty, Air Ministry, Post Office, etc., etc., Lists 
SELF-CONTAINED 
PORTABLE FLOODLIGHTS 
CONTRACTORS’ TRAFFIC 


SIGNALS, AND HAND-LAMPS 
C. S. MILNE & Co., Ld., Octavius St., DEPTFORD, S.E.8 


TROUGHTON & YOUNG, LTD. 


ELECTRICAL ENGINEERS, 





RADIOVISOR PARENT LTD. 


28, LITTLE RUSSELL STREET, LONRON, W.C.1 
Specialists in Light Sensitive Work 


AUTOMATIC CONTROL of STREET and FACTORY LIGHTING 


Increasingly in demand as the most efficient and economical control 
Phone : Holborn 2986 


143, KNIGHTSBRIDGE, LONDON, S.W.1 
TEL.: KENSINGTON 8881 (5 Lines) 
MODERN LIGHTING FITTINGS 
WARDLE ENGINEERING Co., Ltd. 
OLD TRAFFORD, MANCHESTER 
TRAFFIC SIGNALS 


FLOODLIGHT PROJECTORS 
WARDELYTE GLASSWARE 


STREET LIGHTING EQUIPMENT. 
PRISMAT BULKHEAD FITTINGS. 
WORKSLITE REFLECTORS. 





SIEMENS 


38-39, UPPER THAMES STREET, LONDON, E.C.4 


ELECTRIC LAMPS of all types. ELECTRIC LIGHT FITTINGS. 

FLOODLIGHTING APPARATUS. SHOP-WINDOW LIGHTING 

EQUIPMENT. STORE LIGHTING. INDUSTRIAL LIGHTING. 
CINEMA LIGHTING, ELECTRIC SIGNS, Etc. 


‘““THE FITTINGS THAT ItMPROVE WITH AGE” 


WOODFYT 


(WOOD ELECTRIC FITTINGS) 
NEWMAN STREET, W.1 
(Museum 7325) 
Catalogue sent on application 


10a, 





ELECTRICAL MEASURING INSTRUMENTS 


PHOTOMETERS 


CATALOGUE SENT ON APPLICATION 


STAFFORD &_ LESLIE, 


ARMOUR HOUSE, ST. MARTIN’S-LE-GRAND, LONDON, E.C.1 
Tel: National 5025 _ See advertisement page 59 





For terms and particulars of advertisements 
in this section see top of Page 60. 











National Physical Laboratory Papers 
Read and Published 


Our attention has been drawn to a new departure 
by the National Physical Laboratory, the circulation 
of monthly lists of papers read and published by those 
associated with the Laboratory. The first of these 
lists, relating to December last, contains ten items. As 
might be expected, they cover a wide range of subjects. 
We notice amongst them Mr. Preston’s excellent paper 
on Dock Lighting, which appears in this number (pp. 
39-44). The distribution of these monthly lists seems 
to us quite a useful step. It will naturally happen 
sometimes (as in this case) that only one or two items 
are of direct interest to the recipient. But most 
specialists will nevertheless welcome the lists so as to 
be sure of not overlooking the items they chiefly value, 
whilst to those whose work involves a wide range in 
science and engineering the lists should prove in- 
valuable. 


A New Type of Lamp Standard 


. A new and effective street lamp standard for the 
illumination of tree-lined streets has recently been tried 
out in the Avenue, Redhill Park, Bournemouth, where 
Mr. C. H. Woodward is the Public Lighting Engineer. 
The standard is so constructed that the bracket carry- 


ing the lamp itself may be swung around the support- 
ing pillar. 


In this way the lamp may be swung out over the 
road and clear of the trees while in operation, and may 
then be swung back so that the. lamplighter can make 
necessary adjustments out of the danger of passing 


traffic. 


The system is one which has a great deal to com- 
mend it, especially in rural or provincial districts, 


where the roads are frequently tree lined. 
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\The Inquisitive Light / 


6 2. ie Ay 20 


see how things are 
progressing, focuses 
concentrated light on 
the right spot and, 
incidentally, saves 
wastage in current. 

















An original Typerlite Fitting can be 
adapted easily and quickly to almost 
any lighting requirement by simply 
using one or other of the inter- 
changeable component parts. 
Used extensively by Banks, Insurance 
Companies, Public Bodies and many 
large Industrial concerns. British 
made throughout. 


TYPERUTE 


THE TYPERLITE CO. 
86, CANNON ST., LONDON, E.C.4 


*Phones : Mansion House 5294 (3 lines). 


Catalogues are obtainable from the above address or from the usual 
Trade Sources. 


“SEEMS LIKELY 


to revolutionize the 
whole business—” 



































ARCHITECTURAL REVIEW 


ODERN lighting, in the form of laylights, 
cornice, panel and pillar lighting, now 
becomes an economic possibility in even 


am fe ti se: 


the most modest buildings. The G.V.D. System 
greatly reduces the number of bulbs required. 
Heat and ventilation problems are eliminated. 
Costs of installation, maintenance and running 
are cut to a bare minimum. The light is 
evenly diffused and practically SHADOWLESS. 


LATEST CONTRACT— 


The whole of the 


ARCHITECTURAL LIGHTING 


for the new 


L.M.S. OFFICES 


You are invited to ask for catalogue, or call for demon- 
stration of G.V.D. Patents, including Laylight, Pillar, 


Pendant and Floor Standard Lighting. 


G.V.D. "uminators 


Aldwych House, Aldwych, London, W.C.2 
Telephone: Holborn 8879. 




















KANDEM 


e\ 


LIGHTING a 
—for all purposes— L 


COMMERCIAL LIGHTING la 
(Shops, Shopwindows, Offices, 

Restaurants, etc.) al 
INDUSTRIAL LIGHTING W 


(Factories, Workshops, 
Garages, etc.) 
FLOOD-LIGHTING 
(Building Facades, 
Advertisements, etc.) 
PUBLIC LIGHTING 
(Streets, Parks, Docks, 
Railways, etc.) 
STUDIO LIGHTING 


(Film, Commercial and 
Portrait Photography.) 


KANDEM EQUIPMENT 
EMBODIES THE EXPERIENCE OF 
OVER 40 YEARS SPECIALISING 


KANDEM ELECTRICAL 
711, FULHAM ROAD, ‘** 
LONDON, S.W.6. 


Works : 
10, Parson’s Green, S.W.6. 
Phone: Fulham 2387/8. 
’Grams : Kortmath, Walgreen, Ldn. 
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Lighting in London Docks 


No hard and fast rules have been laid down con- 
cerning the lighting of docks, save that a high and 
even intensity of light is required with complete 
absence of filament glare. 

The above photograph illustrates a section of the 
London Docks illuminated by Kandem ‘‘ Throlite ”’ 
lanterns, which seem to have complied with all the 
above requirements and to have achieved a suitably 
wide distribution as well. 


British-made Glassware 

From Messrs. Hailwood and 

Ackroyd, Ltd., the well-known 

makers of glassware in its 

many forms, we have received 

a brief but interesting list of 

some of their latest products. 

These include many forms of 

the new cube and sphere dif- 

fusing glass fittings of which 

one sees such large numbers 

used for decorative lighting 
purposes. 


One of the many combinations of 
cube fittings, in this case a three- 
light pendant. 
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Aladdin Up-to-Date ! 


From Aladdin Industries, Ltd., 
of Greenford, who are, of course, 
familiar to our readers as 
manufacturers of high-class elec- 
trical and paraffin lamps, we 
have received for review one of 
the latest Super Aladdin Table | 
lamps. The lamp, which is 
decidedly good looking in its 
design, is supplied in six alterna- 
tive finishes which range in price 
from 42s. in nickel plate, satin, or 
polished brass, to 60s. for the same 
lamp finished in oxidised silver. 
The manufacturers claim a 
m.s.c.p. of 120 for this lamp, and, 
of course, in common with all the new Aladdin lamps 
it has the exclusive features of the entire absence of 
smoke or smell—instant lighting without preheating, 
the utmost simplicity and safety of operation, and, of 
course, complete economy. 
The running costs of the lamp are given as }d. per 
hour. 
We hope to be able to give a more extensive review 
of the Aladdin products in a forthcoming issue. 


Electrical Equipment for 
London’s Underground 


No ‘one can have failed to notice with growing 
interest the great progress made in the last few years 
by the London Underground Railways. 

New stations, new services, hew escalators, and auto- 
matic ticket machines, all have sprung up like mush- 
rooms, so that the newly returned traveller, albeit he 
has only been abroad for five or six years, finds this 
mode of travel changed almost beyond recognition. 

A remarkable brochure which we have recently 
received, which is issued by the B.E.A.M.A. of Kings- 
way, London, W.C.2, reveals, in over eighty fascinat- 
ing pages, all the details concerning the electrical 
development which has taken place in the railways. 
Everybody who is interested in this important feature 
of modern life should secure a copy of this book and 
read it for themselves. 
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Directional S 


treet Lighting by Gas 


As is well known, the distribution of light from 
the normal gas street lamp, is mainly in a downward 
direction, in fact it is safe to say that, unless special 
equipment is used, there is little or no upward com- 
ponent of light. 

That being so, it is impossible to control the light by 


means of reflection alone, and the latest system for ° 


controlling the illumination comes from Holophane 
Ltd., whose two-way refracting dish is illustrated 
above. This ‘‘ dish,’’ which consists of a scientifically 
designed glass refractor, fits into the base of an existing 
gas lamp as shown; the resultant alteration in distribu- 
tion being clearly shown in the diagram below. Re- 
fracting units are also available for other types of gas 
lanterns. 

In all cases the object is to spread the light longitu- 
dinally along the road and so to avoid ‘‘ patchiness.”’ 
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Note the distribution before the introduction”of the Holophane 
Refractor (dotted line) and after (thick line). 


Improved Street Lighting at 
Clacton-on-Sea 





By courtesy of the ‘‘ Electrical Review.” 

Considerable improvement has lately been made in 
the street lighting of Clacton-on-Sea, and our photo- 
graph shows a portion of the new scheme in use. The 
Committee responsible, and their Engineer, Mr. G. 
Broadhurst, A.M.I.E.E., are to be congratulated on the 
excellent results obtaining from their far-sighted 
policy. 

The lighting fittings were specially designed and 
supplied by the Revo Electric Co., Lid., of Tividale, 
Tipton. 








February, 1934 


A Stormproof Portable Hand 
Flare 





The above illustration graphically illustrates the 
manner in which the new ‘‘ H4’’ Portable Acetylene 
Floodlight, manufactured by C. S. Milne and Co., 
Ltd., of Deptford, London, S.E.8., can be carried 
around by oneman. The weight fully charged is only 
24 lb., and the lamp gives a brilliant flood of light 
for six hours on one filling of 33 lb. of carbide. 


Catalogues, etc., Received 


From the BENJAMIN ELECTRIC LIMITED, of Tariff Road, 
Tottenham, N.17. 

A copy of the new Benjamin Catalogue No. 1400, ° 
aptly titled ‘‘ Artificial Lighting.’’ Every aspect of 
modern industrial and commercial lighting is touched 
upon in addition to full Catalogue details. 180 pages 
of useful information. 


From Messrs. DAWSON AND HENCKEL, of 42, Grays Inn 
Road, W.C.1. 
A brief leaflet describing the ‘‘ Dawson ”’ silvered 
glass reflectors and the ‘‘ Dawsonday ”’ silvered day- 
light glass reflectors. 


? 


From the GENERAL ELECTRIC LIMITED, of Magnet House, 
Kingsway, W.C.2. 

A comprehensive brochure dealing with flood- 
lighting. Many installations are shown, together with 
much useful data on the general subject of flood- 
lighting. Effectively produced, with coloured illus- 
trations; a most useful publication. 
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You can 
see a leaky 
tap waste 
water, but 
you can't see 
a “cheap” 
lamp waste 
current. 


and get all 
the light for 
which you pay. 


" Made in England by The British Thomson-Houston Co,, Ltd. 


PIONEERS OF GOOD LIGHTING 

















Reinforced Concrete for Street 


Lamp Columns 


The choice of a suitable support 
for Street Lamps is one which is of 
great importance from every point 
of view. The authority responsible 
must satisfy himself as to the dura- 
bility, appearance, and robustness 
of the columns, while at the same 
time he cannot afford to lose sight 
of the important factor of economy. 

Reinforced concrete columns for 
street lamps are claimed to possess 
the following advantages: They do 
not suffer from corrosion, as is so 
often the case with steel pillars; 
they do not snap when subjected to 
a heavy blow, as cast iron pillars 
are apt to do; and they do not 
deteriorate with the passage of 
time. 

The illustration is of a reinforced 
concrete lamp column, manufac- 
tured and supplied by Concrete 
Utilities, Ltd., whose products, 
introduced to the market over three 
years ago, are now, thanks to their 
extensive applications, well known 
all over the country. . 

With the rapidly increasing 
amount of new street lighting 
which modern road conditions are 
bringing about, there should be an 
immense market for these pro- 
ducts. 














A New Type of Neon Sign 





An interesting Neon product, of which we have 
received particulars from Neon Manufacturers, Ltd., 
consists of a ‘‘ Shooting Arrow Sign,”’ as illustrated 
above. 

The system consists of two “ arrows ’’ which are 
connected to a flasher. By means of this flasher the 
arrows light up alternately some one hundred and 
eighty times a minute, and the whole effect is that of 
a flaming arrow in flight. 

It is unnecessary to emphasise the advertising value 
of these signs; they are ideal for suspension outside 
shops, showrooms, cafés, cinemas, etc., as they can be 
incorporated in a lighted box sign, bearing illuminated 
lettering. These signs are weatherproof and foolproof, 
and are guaranteed for a year from the date of installa- 


‘ 


tion. They are obtainable in two sizes at prices of' 


£9 .15s. Od. for a sign three feet long, and £12 for a 
sign five feet long. 

We understand that particularly advantageous terms 
are available to the trade. 
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The Ideal Homes Exhibition 


From advance details recently received we gather . 


that the chief feature of the Ideal Homes Exhibition 
for 1934 will be a ‘* City of Steel.’’ Non-corrosive steel. 
of which “ Staybrite City ’’ will be constructed, is 
rapidly making its way into the home for purposes of 
both utility and decoration, we are told. This’ state- 
ment naturally raises the question of the effect of quan- 
tities of bright reflecting surfaces on the eyes. Eye- 
strain and fatigue may take their toll in the home just 
as much as in the factory or office. The growing in- 
crease of the use of bright steel in the home therefore 
makes it incumbent on the manufacturers of domestic 
lighting fittings more than ever to ensure that lighting 
shall be glareless. We shall look forward to seeing 
how this problem is dealt with at the Exhibition. 


Architects’ Conference 


An address on “ Lighting Principles and Econo- 
mics *’ was read by Mr. W. J. Jones at the first of the 
1934 series of Conferences for Architects, which are 
being held fortnightly at the Lighting Service Bureau 
of the Electric Lamp Manufacturers’ Association. 

Mr. Jones emphasised the purpose of the bureau as 
one of assistance; he further stressed the increasing 
tendency for the engineer and the architect to co- 
operate in lighting matters. 

Mr. Jones’s interesting paper was supplemented by 
numerous demonstrations-—illustrating the value of 
an appeal to the eye. The questions of contrast, 
shadow formations, colour variations, glare, light dis- 
tribution, were discussed, and the lecturer then dealt 
in detail with the economics of light, showing the com- 
parison in terms of current and lamp cost between 
cheap and inferior lamps and standard types made by 
firms of repute. 


New Philips Factory 














Every day brings further proof that business is de- 
finitely on the up grade. We now learn that Messrs. 
Philips Lamps, Ltd., are erecting their third factory 
building. 

On Friday, January 19, the son of the works 
manager laid the first stone of a new factory which 
will give employment to approximately 1,000 people. 

We learn that many innovations will be added to 
the equipment of this factory which will tend still 
further to improve efficiency and general working 
conditions. 
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G.E.C. Dock Lighting at the Port of 


London 


t Two interesting views of part of the extensive G.E.C. 
lighting scheme at the Port of London. The view 
y above shows a daylight view of a lock entrance pier 
at Tilbury, and the G.E.C. Dock Navigation Lanterns 
may be clearly seen. The view below is taken at 
night, and illustrates to advantage the even distribu- 
tion of the light and the abrupt cut-off at the water 
~ line, a most important feature. 
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Col. Chris Elco 
of the ‘Cryselco’ 
Light Brigade. 
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by selling him a cheap and 
inferior lamp? It does not 
pay in the long run, for 
the sake of the extra copper 
or two, to place the whole 
foundation of successful 
business at stake. 


Sell CRYSELCO Lamps, 
made by an organisation 
which has specialised in 
lamps since 1895. No better 
lamp is made. It gives full 
value in light for the current 
it consumes throughout life. 


CRYSELCO 
LAMPS 


Write AT ONCE for new Price List. 
CRYSELCO, LTD., Kempston Works, BEDFORD. 


Telegrams: “Cryselco, Kempston, Bedford.” Telephones : Bedford 3277 & 3278 
HOME BRANCHES: 


BIRMINGHAM: Albion Buildings, 4, LEICESTER: 6, Newarke St. ’Grams: 






































Vesey Street. *Grams: ‘‘ Cryselco, “Cryselco, Leicester.” Phone: Leices- 
Birmingham.”’ Phone: Aston Cross ter 21832. 
- . LIV. : 22, Sir T s Street. 
BRIGHTON: 98, Ship Street. “Grams: - “TYERPOOL: 2, Bir Thomas Stross: 
is 3 Grams : Cryseleo, Liverpool. 
“Cryselco, Brighton. Phone: *Phone: Bank 5310-11. 
BRISTOL: yo Chambers, LONDON SALES OFFICE & STORES: 
Mitchell Lane, Victoria St. ’Grams: 23, Bartlett’s Buildings, Holborn 


Circus, E.C.4. .’"Grams: ‘‘Cryselco 
Lamps, London.” ’Phone: Central 


240 
‘ , . 9841 (2 lines): and at Thanet House, 
CARDIFF: 27, Edwards Terr. ‘Grams: 931-2, Strand, W.C.2. ‘Grams: Cry- 


“Cryselco, Cardiff.” “Phone: Cardiff selco, Estrand, London.” ’Phones: 


1169. . ; 
GLASGOW : 172, Bath Street. "Grams: Central 1742 (3 lines). 
“Cryselco, Glasgow.” "Phone : Doug- MANCHESTER: 11, Albert Square, 


“Cryselco, Bristol.’’ Phone: Bristol 
6: 


las 577. Trade Counter : 52, Brazenose Street. 
LEEDS: 43, York Place. ’Grams: ‘‘Cry- ’Grams: ‘‘Cryselco, Manchester.” 
selco, Leeds” ’Phone: Leeds 27866. *Phone: Blackfriars 4871-2. 
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PRACTICAL BOOKS 
for Electrical Engineers and Students 


/ An ELECTRIC LIGHTING AND POWER 


pportun ity » DISTRIBUTION 
: C. H. YEAMAN, City Revised be oser, Stoke-on-Trent 


In-two volumes. Each in crown 8vo, cloth, Ninth 
Edition. 10/6 net each. 


PRACTICAL ELECTRIC LIGHT 
FITTING 


‘By F. C. ALLSOP 


Crown 8vo, with 269 illustrations. Tenth Edition. 
7/6 net. 


ELECTRIC WIRING TABLES 
By W. PERREN MAYCOCK, M.LE.E. 
Revised by F. C. RAPHAEL, M.LE_. 


Waistcoat pocket size, cloth, Sixth Edition. 3/6 net. 


WORKED EXAMPLES FOR WIRE- 
MEN AND STUDENTS 
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for you to secure either individual feck 
numbers or complete annual sets of the 
“Illuminating Engineer.” 
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Complete sets of twelve copies for any 
year from 1928 onwards are available at 
the following rates :— : 
Complete set of 12, unbound with Index 12/6 1928-1930 
Complete set of 12, unbound with Index 10/6 1931 
Special Binding Cases each 4/0 ; 1928,1929, 1930, 


*1931,1932&1933 
IN ADDITION TO THESE— 


‘a 
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the following SPECIAL BACK NUMBERS, which have been in 
great demand, are still available in small quantities. These 
are available at a uniform price of 1/- each, on request. 
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Principal Feature 
Flood Lighting 


Artificial Light as an Aid to Aerial 
Navigation... : 


Industrial Lighting 

Glass, and ee Engineering 
(Part 1)... 

Daylight, Artificial Light, ond Arti- 
ficial Daylight on 

Public Lighting 


The Application of Electric Light ¢ to 
Advertising 


Architectural Lighti ng 


Glass, and ee Engineering 
(Part Ii) . es 


Public Lighting 

Stage Lighting 

Lighting in Kinema Studios .. 

Public Lighting 

Recent Developments in Gas Lighting 
Modern Domestic Lighting ... 


The Natural and Artificial _Ligheing 
of Schools. 


The Floodlighting on London. 


The Lighting of Churches and Cath- 
edrals iS 


Decorative Lighting .. 


The Work of a Public Lighting Depart- 
ment 


Public Lighting : 

Luminous Discharge Tube Lighting .. 

Opal and Diffusing Glassware 

Everyday ~~epaceccaceaate and Photo Elec- 
tric Cells ... 

Hospital Lighting 

Public Lighting 


Date of Issue 
JANUARY, 1927 
MAY, 1927 
JANUARY, 1928 
MAY, 1928 
JUNE, 1928 
AUGUST, 1928 
JANUARY, 1929 
APRIL, 1929 
JUNE, 1929 
OCTOBER, 1929 
FEBRUARY, 1930 
APRIL, 1930 
OCTOBER, 1930 
MARCH, 1931 
MAY, 1931 
JULY, 1931 
OCT.& NOV.1931 
MARCH, 1932 
JUNE, 1932 
JULY, 1932 
OCTOBER, 1932 
DECEMBER, 1932 
JANUARY, 1933 
MARCH, 1933 


MAY, 1933 
OCTOBER, 1933 


The stock of copies of the Journal prior to 1928 is limited; 
some individual copies are completely out of print. We have, 
however, a few bound volumes and a number of single 


copies still available. 
will be furnished on application. 


Applications should be addressed to :— 
THE 


ILLUMINATING ENGINEERING 


PUBLISHING COMPANY 
LTD. 


32, VICTORIA STREET, 
LONDON, 
S.WV.t. 


Particulars and prices of these 


By H. REES, Grad.I.E.E. 
Crown 8vo, cloth gilt, 124 pp. 3/6 net 


ELECTRIC WIRING OF BUILDINGS 
By F. C. RAPHAEL, M.LE.E. 
Crown 8vo, cloth gilt, 268 pp. 10/6 net. 


ty you want a book about Electrical work of any kind, write to the 
ublishers at the address below. Particulars will be sent post free. 


Parker Street PITMAN Kingsway, W.C.2 




















Contracts Closed 


THE GENERAL ELECTIC COMPANY, LIMITED. 
The General Post Office—for 90,000 Robertson 
Carbon Filament Lamps for Telephone Switch- 
boards. 

THE EDISON SWAN ELECTRIC COMPANY. 
Contract from the Admiralty in respect of the 
supply of high-wattage gas-filled lamps. 


Change of Address 


We are requested to publish the following :— 

‘* On December 4, 1933, the head office of EDISON 
Swan CABLES, LTp., was transferred from Queen 
Victoria Street to 

455, Charing Cross Road, W.C.2., 
where all communications should be addressed. 





Industrial, 
Commercial & 


Street Lighting 
Shopwindow 


‘SCIENTIFICALLY DESIGNED 


SIMPLEX ELECTRIC CO., LTD. 
Head Office: 159, GREAT CHARLES STREET, BIRMINGHAM, 3 
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ANOTHER TRIUMPH for 
Tf FLOODLIGHTING 


| 


THE OCTOC TENARY OF EXETER CATHEDRAL WAS CELEBRATED IN NOVEMEER BY THE FLOODLIGHTING OF THE WEST FRONT. 
OVER FORIY GAS PROJECTORS WERE USED, WITH A TOTAL OF APPROXIMATELY 130,000 CANDILE TOWER, BY THE EXETER GASLIGHT 
AND COKE COMPANY. THIS PHOTOGRAPH SHOWS HOW WELL THE LIGHTING BROUGHT OUT THE ARCHITECTURAL FEATURES 





EFFICIENT STREET LIGHTING 





RELIABLE DOMESTIC LIGHTING 





EFFECTIVE FACTORY LIGHTING 





LIGHTING THAT IS ECONOMICAL 





— thank goodness 
momma fig 





GARDENS, LONDON, S:W.1 
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BATTERSEA 


The New Power Station 
for The London Power 
Company 


TT i 
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A night photograph of the Turbine House lighted by 1,000 watt 
Holophane heavy duty units 


with 


HOLOPHANE /j{/ 
Lighting eT 


Holophane Heavy Duty Focusing Type Unit. 


























The lighting of the Battersea Power Station has for all major positions in this power station under- 
been carried out to a carefully planned scheme taking. 

drawn up by the Engineers of Messrs. The London The Electrical Contractors for this outstanding 
Power Company. installation were Messrs, G. E. Taylor & Co., of 
Holophane lighting has be2n specified and installed 7, Suffolk Lane, Cannon Street, London. 


Technical Booklet entitled “ Scientific Industrial Illumination” written by an expert, giving 
practical advice, and profusely illustrated, will gladly be sent free. We should welcome the 
opportunity of giving a survey and specification without obligation. 


HOLOPHANE, LTD. 


1, ELVERTON STREET. VINCENT SQUARE. LONDON, $.W.1 


Telegrams: ‘‘ Holophane, Sowest, London.” Telephone: ViCtoria 8062 (3 lines) 
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